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EXECUTIVE SUMMARY

This Remediation Work Plan (RWP) was prepared on behalf of AIMCO Michigan Meadows

NManaoemen D EN N ~ Remediation Proeoram _.'" he N3 .i‘- Plazg ’
is located at 3801-3823 West Michigan Street and the Michigan Meadows Apartments are
directly north, located at 3800 West Michigan Street in Indianapolis, Indiana; both of which
are in Indianapolis, Indiana. This document has been prepared to summarize site investigation
activities to date and present the selected remediation technology chosen to address impacts
that have originated on and are present beneath the Plaza property, and have also migrated into
the subsurface in the southeast portion of the Apartments property. The Plaza property and the
portion of the Apartments property this RWP addresses is herein termed the “Site”.

The Site is located in a mixed residential/commercial and industrial area on the southwest side
of Indianapolis. The Michigan Plaza consists of a single story, ‘L’ shaped commercial building
with a number of retail and office tenants and asphalt-paved parking lots on approximately 1.5
acres of land. The Plaza currently consists of a Village Pantry (3801), a former Marion County
Public Library (3805), a former Handicap Workshop (3815), a former office space (3817),
Zacatecas, a Mexican grocery store (3819), and the Michigan Plaza Family Laundry (3823).

C The Michigan Meadows Apartments currently consists of 23 apartment buildings and one
swimming pool, of which only three apartment buildings are part of the Site area this RWP
addresses: Apartment Building No. 1, Apartment Building No. 6, and Apartment Building
No. 10.

The results of the previous site investigations indicated that chlorinated volatile organic
chemicals (VOCs) are present in the groundwater, soil, soil gas and indoor air at the Site as a
result of releases from a former dry cleaner (Accent Cleaners) which occupied the current
location of Unit 3819. Upgradient and background sources of chemical impacts are also
present in the groundwater, soil gas and indoor air at the Site due to the former General Motors
Corporation Allison Gas Turbine Division (GM AGT) Plant 10 facility located due north of the
Michigan Meadows Apartments across Little Eagle Creek. The primary indicator compounds
for the Site are tetrachloroethylene (PCE) and its breakdown products, including
trichloroethylene (TCE), cis-1,2-Dichloroethylene (cis-1,2-DCE) and vinyl chloride (VC),
which have been present above 2006 IDEM Risk Integrated System Closure (RISC) Default
Commercial/Industrial and/or Residential closure levels for groundwater.

Indiana Department of Environmental Management (IDEM) was notified of this release and
the Incident Number 0000198 was issued. On April 20" 2007, the Site was accepted into the
VRP and assigned Site Identification Number 6061202.

MUNDELL PROJECT NO. M01046 MUNDELL & ASSOCIATES, INC.
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compounds in the on- Srte groundwater to levels below the 2006 RISC Default
Commercial/Industrial Cleanup Levels. The selected remediation action involved enhancing
the natural attenuation of indicator compounds at the Site by injecting CAP18™
bioremediation product into the subsurface and monitoring the plume to ensure that it

continued to decrease or remain stable. CAP18™ bioremediation product was injected into the

subsurface between August 1 to September 4, 2007, and monitoring activities are being
conducted on a quarterly basis.

Remedial action at the Site will conclude with demonstration through confirmation sampling
that 2006 RISC Default Commercial/Industrial Cleanup Levels have been achieved for
indicator compounds in groundwater. A site closure report will be prepared with the
anticipation of institutional controls after either closure levels have been achieved and
maintained for a two-year monitoring period, or when the groundwater plume is shown to be
stable or decreasmg after a full seven (7) year stablhty momtormg perlod At the time of site

from IDEM and the Govemor S Ofﬁce of Indlana
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R

REMEDIATION WORK PLAN
MICHIGAN PLAZA
3801-3823 WEST MICHIGAN STREET
INDIANAPOLIS, INDIANA
VRP SITE #6061202

MUNDELL PROJECT NO. MUO1046

1.0 INTRODUCTION

1.1 PROJECT BACKGROUND

Michigan Plaza is located at 3801-3823 West Michigan Street in Indianapolis, Indiana in Marion
County. The Michigan Meadows Apartments are located at 3800 West Michigan Street in
Indianapolis, Indiana, directly north of Michigan Plaza. These properties are located in a mixed
residential/commercial and industrial area in the southwest side of Indianapolis, as shown in
Figure 1. A map showing the Plaza and the Apartments with the immediately surrounding areas
is presented in Figure 2a. The current owner of the Plaza and the Apartments properties is
AIMCO Michigan Meadows Holdings, LLC, (AIMCO) which has a local office at the Michigan
Meadows Apartments and a local phone number of 317-244-7201. AIMCO contact person is
Mr. Stephen Evanoff, in the national office in Colorado. Addresses for each of the owner
contacts are as follows;

e AIMCO
Attention: Mr. Stephen Evanoff
4582 South Ulster Street Parkway
Suite 1100
Denver, CO 80237

e Michigan Plaza Manager
Attention: Mr. Eric Davis, Community Manager
3800 W. Michigan St. #1206
Indianapolis, IN 46222

This RWP has been developed to address impacts that have originated on are present beneath the
Plaza property, and have also migrated into the subsurface in the southeast portion of the
Apartments property. The Plaza property and the portion of the Apartments property this RWP
addresses is herein termed the “Site”, the area for which is shown on Figure 2b.

MUNDELL PROJECT NO. M01046 MUNDELL & ASSOCIATES, INC.
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The Michigan Plaza currently consists of a single story, ‘L’ shaped commercial building with a
number of retail and office tenants and asphalt-paved parking lots on approximately 1.5 acres of
land. The Plaza currently consists of a Village Pantry (3801), a former Marion County Public
Library (3805), a former Handicap Workshop (3815), a former office space (3817), Zacatecas, a
Mexican grocery store (3819), and the Michigan Plaza Family Laundry (3823). The Michigan
Meadows Apartments currently consists of 23 apartment buildings and one swimming pool, of
which only three apartment buildings are part of the Site area this RWP addresses: Apartment

Building No. I, A

Records indicate that the Plaza and Apartments land was farmland/residential prior to the 1960s.
The plaza building was constructed in the mid 1960s, and there have been no additions to the
building after its construction. The Plaza property is currently managed locally by the AIMCO
management office.

A Phase I Environmental Site Assessment (ESA) was performed by Alt & Witzig Engineering,
Inc. (A & W) in June 1992 (A & W, 1992b) for the Michigan Plaza property. In the Phase I
ESA, A & W identified the presence of Accent Cleaners at the 3819 West Michigan Street
address during the site reconnaissance visit.

Environmental subsurface investigations conducted by a number of environmental consultants
(e.g., Engineering Science, Inc.; Fluor Daniel GTI, Keramida Environmental) since 1992 have
disclosed volatile organic chemical (VOC) impacts to area groundwater from the operations of
the former General Motors Corporation Allison Gas Turbine Division (GM AGT) Plant 10
facility located at 700 North Olin Avenue due north of the Michigan Meadows Apartments
across Little Eagle Creek. The former GM AGT has been entered into the IDEM Voluntary
Remediation Program (VRP) by the Genuine Parts Company (herein termed Genuine Site).

After discovery of groundwater impacts on the Michigan Meadows Apartments property,
AIMCO hired MUNDELL in 2001 to begin to review site investigation results and remedial work
plans for the former GM AGT site generated by Keramida. MUNDELL then completed Phase I
ESAs for both the Plaza (MUNDELL, 2003d) and the Apartments (MUNDELL, 2003e) in 2003.
MUNDELL’s Phase I ESA also indicated the past presence of Accent Cleaners at the Plaza
property, and the 1994 and 1995 records at the Marion County Health Department that indicated
the use of PCE, and documented waste management violations. Since 2003, MUNDELL has
completed several subsurface investigations and indoor air quality studies for the Michigan
Meadows Apartments and Michigan Plaza Site including a Phase II Environmental Site
Assessment (MUNDELL, 2005b), a Further Site Characterization Study (MUNDELL, 2006b), and a
Further Site Investigation Addendum I (MUNDELL, 2007a).

The results of these previous site investigations indicated that chlorinated VOCs are present in
the soil, groundwater, soil gas and indoor air at the Site as a result of releases from upgradient
chemical source areas located at the Genuine site located due north of the Michigan Meadows
Apartments across Little Eagle Creek, as well as from the past Site operations of Accent
Cleaners. The primary indicator compounds are tetrachloroethylene (PCE) and its breakdown
products, including trichloroethylene (TCE), cis-1,2-Dichloroethylene (cis-1,2-DCE) and vinyl

MUNDELL PROJECT NO. M01046 MUNDELL & ASSOCIATES, INC
FEBRUARY 22, 2008




REMEDIATION WORK PLAN Michigan Plaza, Indianapolis, Indiana

chloride, which were present above IDEM RISC Default Commercial/Industrial and Residential
Closure Levels for groundwater.

Exact amounts of chemicals released at the Genuine site have not been quantified, nor have
specific release dates been determined. Groundwater impacts of cis-1,2-DCE and VC are present
beneath nearly all of the Michigan Meadows Apartments (to the north) and Michigan Plaza. An
absence of PCE and TCE in groundwater beneath the majority of Michigan Meadows
Apartments property and the presence of PCE and TCE at Mlchlgan Plaza 1ndlcates that a

performed by MUNDELL have concluded that hlstoncal releases of PCE into the subsurface in the
vicinity of the former Accent Cleaners unit, and periodic discharges of facility wastewaters to the
sanitary sewer system have dispersed the solvents into the subsurface along points in this sewer

system, including areas in the southeast portion of the Apartments. It is this source of PCE from
the Plaza that this RWP addresses.

In January 2007, the Site was accepted into the Voluntary Remediation Program and assigned
site identification number 6061202. The Voluntary Remediation Agreement was executed by
IDEM on April 20", 2007. Several items of correspondence to and from IDEM are provided in
Appendix A.

12 SUPPORTING DOCUMENTATION

A number of reports documenting subsurface investigations and contamination assessments
described above have been completed for the Genuine Site, the Apartments and the Plaza. A
subset of these supporting documents is the list of several investigations and sampling events
conducted by MUNDELL in the vicinity of the Apartments and Plaza properties. These
investigations and sampling events have included:

1) Indoor Air Studies at the Apartments and the Plaza (2002, 2003, 2004 and 2006).

2) Phase I Environmental Site Assessments for the Apartments and Plaza properties
(2003).

3) Split groundwater sampling events with Keramida on the Apartments property
(2003, 2004, 2005 and 2006).

4) Phase II Environmental Site Assessments for the Apartments and the Plaza
properties (2005).

5) Geophysical Survey and Anomalies Investigation Report (2005).

6) Indoor Air Mitigation System Installation Report (2006).

7 Further Site Characterization Study for the Plaza (2006).

8) Further Site Investigation Addendum I, Michigan Plaza (2007).

9) 2" Quarter Groundwater Monitoring Progress Report (2007).

10)  Sewer Excavation Monitoring and Soil Sampling Event (2007).

11)  Development of a Remediation Work Plan Outline (2007).

MUNDELL PROJECT NO. M01046 MUNDELL & ASSOCIATES, INC
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)

A synopsis of the results and conclusions from these investigations and sampling events relevant
to the overall development of this RWP is given in Section 2.2. Documents and reports
produced from these investigations and sampling events, along with additional supporting
documents that have contributed to the overall development of this project are provided in the
listing of references in Section 4.

1.3 REMEDIAL ACTION OBJECTIVES

The objective of the Site remedial activity is to decrease concentrations of indicator compounds
in the on-Site groundwater to levels below the 2006 RISC Default Commercial/Industrial
Cleanup Level goals. The selected remediation action 1nv01ved enhancing the natural
attenuation of indicator compounds at the Site by injecting CAP18™ bioremediation product
into the subsurface and monitoring the plume to ensure that it continued to decrease or remain
stable. CAP18™ bioremediation product was injected into the subsurface between August 1 to
September 4, 2007, and monitoring activities are being conducted on a quarterly basis.

57

Site remedial activity also consists of the current active control of vapor concerns in the
Michigan Plaza building and the proposed control systems for Apartment Buildings No. 1, 6 and
10 These remedlal actlons are proposed to mltlgate vapor concerns below the Draft 2006 IDEM

remedlatlon and 1f necessary, as a permanent engmeerlng control if vapor concerns are not able
to be permanently eliminate

Remedial action at the Site will conclude with demonstration through confirmation sampling that
2006 RISC Default Commercial/Industrial Cleanup Levels have been achieved for indicator
compounds in groundwater. Site closure with institutional controls will be pursed either when
closure levels have been achieved and maintained for a two-year monitoring period, or when the
plume is shown to be stable or decreasing after a full seven (7) year stability monitoring period.
At the time of site closure, a certificate-of-completion (CoC) and a covenant-not-to-sue (CNTS)
will be sought from IDEM and the Governor’s Office of Indiana.

MUNDELL PROJECT NO. M01046 MUNDELL & ASSOCIATES, INC
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2.0 INVESTIGATION ACTIVITIES

21 SITE BASELINE INFORMATION SUMMARY

2.1.1 Geologic and Hydrologic Information Summary

The regional and site-specific surface soils, geology and hydrogeology are described in the
following sections. Evaluations of these has been provided previously in Sections 3.1 and 3.2 of
the MUNDELL February 16, 2005 Phase II Environmental Site Assessment report for the
Michigan Plaza, in Section 2.1.3 of the MUNDELL May 5, 2005 Phase II Environmental Site
Assessment report for the Michigan Meadows Apartments (based on the results of a two-
dimensional electrical resistivity geophysical survey), and Section 2.3 of the MUNDELL May
10, 2006 Further Site Characterization report for the Michigan Plaza.

2.1.2 Surficial and Unconsolidated Geology
Marion County is situated within the southern part of the physiographic region known as the

Tipton Till Plain, with most of the county underlain by a thick assemblage of glacial deposits
located within the White River Basin. These glacial sediments, which include glacial till,
randomly arranged ice contact sand and gravel, silt, lake clays, outwash sands and gravel, and
alluvial materials, were deposited on a strongly dissected pre-glacial landscape formed on
bedrock of highly variable resistance to erosion. The glacial drift cover in Marion County is
believed to represent most of the major periods of glaciation that collectively constitute the
Pleistocene Ice Age in this area of the United States. The deposits closest to the land surface are
generally from the most recent period of glaciation known as the late Wisconsin age, and were
formed as a result of several major ice advances into Marion County. The thickness of
Wisconsinan glacial drift, which is comprised of loam till of the Trafalgar Formation and some
outwash, ranges from 50 to 150 ft in the area (Fenlon et al., 1994).

£
gy

)

The U.S. Department of Agriculture Soil Survey of Marion County, Indiana (USDA, 1991)
indicates that the Site consists of Urban land-Fox complex with estimated slopes between zero
and three percent. The urban land complex indicates that fifty percent of the predominant soil
type has been disturbed and has been covered with an impervious layer consisting of buildings,
sidewalks, streets and other structures. The undisturbed areas of the complex retain the original
soil characteristics. The Fox soils are identifiable in lawns, gardens, parks and other open areas.
They have a representative profile of the series, but alteration is evident in many areas where
topsoil has been stripped. The Fox soil series generally consists of nearly level to moderately
sloping, well-drained soils that are moderately-deep over sand and gravelly sand. The typical
profile for the Fox series is as follows: the surface layer is dark brown loam 8 inches thick. The
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subsoil is 30 inches thick. The upper 10 inches is dark brown friable loam; the next 6 inches is
dark brown, firm sandy clay loam; and the next 14 inches is dark brown, firm gravelly clay loam.

2.1.3 Bedrock Geology

The bedrock beneath the unconsolidated deposits in Marion County consists of sedimentary
rocks of Mississippian, Devonian and Silurian age. The bedrock surface slopes gently to the

|
|
)
|
:
|

southwest. Therefore, younger Mississippian rocks are at the bedrock surface in the southwest
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surface in the central and northeast portion of the county, respectively (Harrison, 1963; Fleming
et al,, 1993). Bedrock beneath the unconsolidated deposits at the Site is Mississippian and
Devonian age New Albany Shale. The top of the bedrock surface is estimated to be between
EL 625 to EL 650 above MSL.

North of the Site, an interpretation of the results of a two-dimensional geophysical survey
completed along Little Eagle Creek (see Figure 3 of the Phase II ESA for the Michigan Meadows
Apartments) indicated an interpreted bedrock ridge near the Creek with a depth to rock of about
40 ft bgs at the crest. This bedrock ridge appears to be a divide in the type of depositional
environment oriented north-south in this area. West of the bedrock ridge, there appears to be
more numerous, more irregularly-shaped well-graded sand deposits interspersed with clay
deposits (fluvial in nature). East of the bedrock ridge, large gravel-filled channels are apparent,
with the top of bedrock likely in excess of 120 ft at the deepest point of the valley.

2.14 Hydrogeology

The surface of Marion County consists of Pleistocene glacial deposits and recent alluvial stream
deposits. While most of the glacial material in the county consists of fine-grained silts and clay,
sand and gravel outwash soils are commonly found along major streams. These outwash
deposits, which fill the White River Valley and its major tributaries, were deposited in a complex
fashion during what is thought to have been three primary ice advances and subsequent
meltwater discharges from ice margins upstream from Marion County (Fleming et al., 2000).
The Wisconsin-age sediments, within the White River Valley and a variety of smaller sand and
gravel and fine-grained till units are distributed in a discontinuous nature throughout the valley.

The Site itself is situated south of Little Eagle Creek within an area containing variable thickness
of outwash overlying complexly interbedded sand and gravel and fine-grained glacial till. Thick
unbroken sections of sand and gravel are present locally, and are typically unconfined within the
upper portions of the system, and confined or semi-confined by bodies of glacial till at depth
(Fleming et al., 2000). Estimated thickness of the unconfined sand and gravel outwash in the
area ranges from 20 to 40 ft on top of an undifferentiated Pre-Wisconsinan glacial till (Brown
and Fleming, 2000).

From local experience and published hydrogeologic data in this area (e.g., Meyer et al., 1975;
Herring, 1976; Smith, 1983; Fleming et al., 2000), shallow regional groundwater levels in the
vicinity are expected to range between EL 700 and EL 705 above MSL, with groundwater flow
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from the Site directed towards the south-southeast in the direction of flow in Little Eagle Creek.
Based on the interpretation of the results of an east-west oriented two-dimensional resistivity
survey completed for the Phase II ESA for the Michigan Meadows Apartments immediately
north of the Site near the Little Eagle Creek (see previous discussion in Sections 2.3.1 and 2.3.2),
there are likely thick, more uniform hydraulically-transmissive sand and gravel deposits east and
north of the Site. West and north of the Site, the well-graded sands appear to have been
deposited in a more complex channelized, interwoven and tortuous manner, suggesting
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The Little Eagle Creek is the principal surface water feature in the area. The groundwater flow
from the site is generally towards the south-southeast in the direction of flow in Little Eagle
Creek.

MUNDELL reviewed water well records kept by the Indiana Department of Natural Resources
(DNR) for the site vicinity. Low capacity wells listed in the DNR database are shown on
Figure 3a. There are 79 low-capacity wells within two miles of the Site, 32 of which are within
a one-mile radius. The high-capacity municipal wells are shown on Figure 3b. There are 43
high-capacity wells within two miles of the Site, 15 of which are within a one-mile radius. The
nearest downgradient well is greater than 1.5 miles away and is located across Little Eagle
Creek. Copies of the DNR water well logs are provided in Appendix B.

2.1.5 Physical and Political Geographic Information Summary

The Site lies in Wayne Township, in the SE %4, NW1/4 of Section 5, Township 15, Range 3. It
lies in the Universal Transverse Mercator Zone 16. The UTM co-ordinates are as follows:

UTM X (Meters): 566254.8
UTM Y (Meters): 4402704.0

The Site is located at the southeast corner of the intersection of Michigan Street and Holt Road in
Indianapolis, Indiana. The adjacent properties are as follows: Michigan Meadows Apartments
across Michigan Street to the North, residential properties to the west, recently vacated land to
the east, just beyond which is the Little Eagle Creek. A recently constructed Cemetery
Development parking area and retention basin is just south of the Site, beyond which are
cemetery plots.

2.1.6 Identification of Susceptible Areas

Various grasses and forbs such as goldenrod (Solidago sp.), ragweed (4brosia sp.), and other
weedy species are present in the area. Animal species observed in this area include red-winged
blackbirds (Agelaius phoeniceus), raccoons (Procyon lotor), and opossum (Didelphis
marsupialis). A mature deciduous woodland habitat extends to the banks of Little Eagle Creek.
Tree species present in this woodland include sycamore (Platanus occidentalis), cottonwood
(Populus deltoids), and other deciduous tree species. This wooded area grades steeply down to
the creek. The woodland canopy is dense along the creek while the understory is sparse. Animal
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species observed in the wooded area include abundant bird populations, raccoons (P. lotor), and
opossum (D. marsupialis).

Little Eagle Creek is a perennial stream that flows in a south-southeasterly direction in the
vicinity of the Site. It originates approximately eight miles north of the Site and discharges to
Eagle Creek southeast of the Site. Great blue herons (Ardea herodias) have been observed along
the edges of the creek, although no fish have been noted in the water.

I'ne U.S. Fish and Wildlite Services (USFWS) was contacted for information on state or
federally-listed threatened and endangered species (TES), rare species, and critical habitats that
are known to occur in the Site area. The USFWS response is included in Appendix C. Also,
IDNR reported that no plant or animal species listed as state or federally threatened, endangered,
or rare have been reported in the Site vicinity.

The USFWS reported the Site is within the range of the federally endangered Indiana bat (Myotis
sodalis) and the federally threatened bald eagle (Haliaeetus leuindicator compoundephalus). M.
sodalis nests in woodlands during the summer months, selecting trees with loose bark for nest
sites. They forage for insects primarily over wooded stream corridors, although they have also
been documented as using other habitats for foraging. M. sodalis have been documented in
northeast Marion County and in Hendricks County in Indiana. Based on this information, the
wooded area of the Site and Little Eagle Creek are potential nesting and foraging habitats for the
Indiana bat

H. leuindicator compoundephalus nest in close proximity to lakes, rivers, or other large surface
water bodies, constructing their nests near habitat ecotones such as lakeshores and cuts within
timber management areas. The West Fork White River in Morgan County, Indiana is primary
wintering area for H. leuindicator compoundephalus, where food sources such as waterfowl and
fish are available.

The Kirtland’s snake (Clonophis kirtlandii), a species of concern, may also be present in the Site
area. Although C. kirtlandii is not federally threatened or endangered, the USFWS and other
federal and state agencies encourage consideration of this species in project planning. Finally,
the USFWS noted the potential for migration of contaminants to Little Eagle Creek and nearby
wetlands, with potential bioaccumulation and/or toxic effects in aquatic media organisms.

The National Wetlands Inventory (NWI) map indicates that there may be riverine wetlands
(associated with Little Eagle Creek) within and adjacent to the area of interest. Water and other
habitat resources are attractive to numerous wildlife species. In particular, migratory birds such
as wood ducks (dix sponsa), mallards (Anas platyrhynchos), and tree swallows (Tachycineta
bicolor) will utilize open water wetlands and are subject to potential impacts from contaminants.

The Little Eagle Creek is the principal surface water feature in the area. The groundwater flow
from the site is generally towards the south-southeast in the direction of flow in Little Eagle
Creek. A 100-year flood zone exists within 1/8™ of a mile to the north-northeast side of the site.
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A 500-year flood zone is identified at approximately 1/4™ of a mile to the south-southwest side
of the site.

The Site is not located within a Marion County wellhead protection area (Refer to Appendix F,
Phase I Environmental Site Assessment, MUNDELL, December 2003). The Site is, however,
located within one of seven designated Marion County Health Department (MCHD) No Well
Zones (NWZs). Since the MCHD requires permits for all water supply wells in the county, the
purpose of the NWZs designation is to provide short-term protection of human health until the

Site currently supports the likelihood there will be no future potable wells in close proximity to
the Site.

No karst bedrock areas are known to exist in the vicinity. A copy of the letters received from
IDEM, IDNR, MCHD, IGS, and USFWS are included in Appendix C.

2.1.7 Summary of Historic Water and Chemical Use on Site

The city of Indianapolis supplies drinking water and sewage service to the Site.

The Phase I ESA indicated the historical existence of a dry cleaners on-site (Accent Dry
Cleaners: 3819 W. Michigan Street - Michigan Plaza) that is the cause of environmental impacts
at the Site due to the past use of hazardous substances (i.e., PCE) from the previous dry cleaning
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There are typical household cleaning items in the various tenants in the Plaza units, none of
which are considered to present significant environmental hazards.

2.2 SITE SUBSURFACE INVESTIGATION SUMMARY

A number of investigations, monitoring and sampling events have been conducted in the vicinity
of the Apartments and Plaza properties in the process of developing the selected remedial
method. These following sections present a synopsis of activities, results and conclusions from
previously prepared documents.

2.2.1 Keramida March 2002 Phase II Investigation

As a part of the Phase II investigation for the 2002 Remediation Work Plan (RWP) (March 2002;
October 2002) associated with the Genuine Site north of Little Eagle Creek, Keramida conducted
off-site subsurface sampling for VOCs, including testing at 3800 to 3823 West Michigan Street
and the surrounding areas. Groundwater samples taken by Keramida from both the shallow and
deep groundwater systems in the area indicated chlorinated solvent groundwater impacts (most
notably cis-1,2-DCE and vinyl chloride) beneath the Plaza (refer to Appendix I, MUNDELL
Phase I ESA, December 2003, Figures 20, 21 and 22 from this report). These Phase Il results,
summarized on organic chemical groundwater plume maps, established a clear connection
between the groundwater contamination found at the former GM AGT Plant 10 facility and the
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groundwater contamination detected beneath the Michigan Meadows Apartments and at the
Michigan Plaza.

2.2.2 Keramida October 2002 RWP and August 2004 RWP

In October 2002, Keramida submitted a Remediation Work Plan (RWP) to the IDEM VRP that
outlined its plans for the remediation of the former GM AGT Plant 10 facility. In August 2004,
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sroundwater flowing south from the former GM-AG ant 10_£3 - toMichigan Meadow
Apartments and Michigan Plaza and clearly demonstrated that the former GM AGT Plant 10
facility is directly upgradient of the property and the likely sole source of groundwater impacts
beneath most of the Michigan Meadows Apartments site and a contributing source to the
Michigan Plaza Site.

2.2.3 MUNDELL April 2003 Air Quality Study

Indoor air sampling performed by MUNDELL on December 10, 2001 had detected the presence
of volatile organic chemicals at low concentrations in several apartment buildings basement
areas in the northwestern portion of the Michigan Meadows Apartments property nearest the
former GM AGT Plant 10 facility. These findings, along with a review of the subsurface
investigations and remediation conducted by Keramida as part of the VRP activities for that site,
raised a concern that additional investigations at the Michigan Meadows Apartments and the
Michigan Plaza were warranted to further define the severity of groundwater impacts, and the
resulting potential impact on indoor air quality for the facilities. As such, MUNDELL completed
a more comprehensive indoor air quality investigation during April 2003 designed to detect
potential impacts at the Site that could pose a human-health concern to the current residents and
tenants. Air samples were collected from 23 Michigan Meadows Apartments buildings (Bldg
Nos. 1 through 23) and 4 tenant units (3801, 3805, 3815 and 3817 West Michigan) at the
Michigan Plaza Shopping Center.

The results of this investigation indicated that the tenant units in Michigan Plaza Shopping
Center were above the draft U.S. EPA guidance indicator indoor air concentrations and IDEM
draft default concentrations (at that time) for PCE and TCE.

2.2.4 MUNDELL November 2003 Phase I Environmental Site Assessment

Subsequent to the 2003 indoor air study, MUNDELL performed a detailed Phase I
Environmental Site Assessment of the Michigan Plaza site in November 2003. The Phase I ESA
indicated the historical existence of a dry cleaners on-site (Accent Dry Cleaners: 3819 W.
Michigan Street - Michigan Plaza) that posed a potential environmental concern for the Site due
to the past use of PCE from the previous dry cleaning operations. It also indicated the presence
of known groundwater impacts in the area and other areas of off-site environmental concern,
including groundwater impacts from the former GM AGT Plant 10 facility located north of the
Site. Based on the Phase I ESA findings and conclusions, MUNDELL recommended the
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advancement of additional soil borings and groundwater sampling on the Site in the vicinity of
the former dry cleaners to determine potential impacts from the former operations.

2.2.5 MUNDELL October 2004 Air Quality Study

Another round of air sampling was conducted by MUNDELL in October 2004 that included
sampling of the prior highest PCE/TCE air concentration tenant units at Michigan Meadows

Apartments and Michigan Plaza Shopping Center. Air samples were collected at fwo of the 23
[ Michigan Meadows Apartment buildings and in two of the tenants of Michigan Plaza Shopping

Center. In addition, one below-driveway slab air sample was collected behind the Mexican
grocery store in the Plaza, and from the unsaturated soil zone of three (3) of the gas monitoring
wells. The air samples from the two tenant locations at the Plaza indicated airborne
concentrations above both the current draft U.S. EPA guidance indicator indoor air
concentrations and the IDEM draft default concentrations for PCE.

2.2.6 MUNDELL August/September 2004 Phase II Investigation — Apartments

A Phase II Environmental Site Assessment study along the northern portion of the Michigan
Meadows Apartment property was conducted by MUNDELL in August and September 2004 that
included the installation of seven (7) groundwater monitoring wells (MMW-1S, MMW-2S,
MMW-35, MMW-4D, MMW-5D, MMW-6D and MMW-7S) with soil sampling and testing of
groundwater, and a geophysical survey to assess geology. Figure 4 shows the locations,
Figure 5 shows the geophysics results, and Figure 6 and Figure 7 show the soil and
groundwater analytical results, respectively, which are also summarized in Table 1 and Table 2.
The results indicated VOC impacts (cis-1,2-DCE and VC) coming onto the property from the
former GM Plant 10 facility.

2.2.7 MUNDELL August/September 2004 Phase II Investigation — Michigan Plaza

The October 2004 Phase II Environmental Site Assessment activities were conducted by
MUNDELL at the Michigan Plaza property located at 3801-3823 West Michigan Street,
Indianapolis, Indiana to determine the source and delineate the extent of the soil and
groundwater volatile organic chemical impacts. The on-site activities necessary to complete this
assessment included completion of five (5) geoprobe soil borings (GP-01, GP-02, GP-03, GP-04
and GP-05), all of which allowed soil and groundwater sampling and testing. Figure 8 and
Figure 9 show the soil and groundwater analytical results respectively, which are also
summarized in Table 3 and Table 4. In addition, air sampling (indoor air, soil gas wells, and
below slab) was performed by MUNDELL as a part of this site investigation.

Two VOC chemicals, PCE and cis-1,2-DCE, were detected in soil samples taken from above the
groundwater table at the Site. None of the soil samples collected had VOC concentrations above
their respective 2006 IDEM RISC Default Commercial/Industrial cleanup levels. Detectable
levels of nine VOCs (PCE, TCE, cis-1,2-DCE, trans-1,2-DCE, chloroform, vinyl chloride,
methylene chloride, toluene and acetone) were observed in the groundwater collected beneath
the Site. Groundwater samples tested from three (3) of the five (5) boring locations contained
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detectable levels of PCE above the 2006 IDEM RISC Default Residential closure level. The
most significant PCE levels were observed behind and immediately downgradient of the former
dry cleaning facility space within the Plaza building. These PCE concentrations exceeded the
2006 IDEM RISC Default Industrial closure levels at this location, and ranged from a maximum
of 730 ug/L at a depth of 20 ft bgs (within one foot of the top of the groundwater table) to 11
ug/L at a depth of 40 ft bgs (or at about 20 ft below the top of the groundwater surface).

2.2.8 MUNDELL July 2005 Geophysical Survey and Anomalies Investigation

A geophysical survey was conducted on February 18, 2005 by MUNDELL using electromagnetic
techniques in order to map on-Site subsurface features at the Plaza to aid in the identification of
potential on-Site chemical source areas and release pathways. Results of this survey prompted
test pit excavations in three locations, one of which (TP-3) was immediately south and behind
the former location of the dry cleaners. In TP-3, a sewer line was confirmed and soil sampling
revealed PCE concentrations above residential but below industrial IDEM RISC Default Closure
values. Figures 10 to 12 show locations and data from the survey, and Table 5a summarizes
the soil analytical results from test pit TP-3. These results helped guide the Further Site
Characterization activities.

ay 6 Further Site Invesfigation Report — Michigan Plaza

The Further Site Characterization activities were conducted at the Site from September 26, 2005
through December 2005 to confirm an onsite chemical source at Michigan Plaza, and to
delineate chemical impacts to soil and groundwater from past Site operations. On the Plaza
property, three Geoprobe borings were advanced (GP-6, GP-7 and GP-8), six shallow monitoring
wells were installed (MMW-P-01, MMW-P-02, MMW-P-03S, MMW-P-04, MMW-P-05 and
MMW-P-06) and one deep monitoring well was installed (MMW-P-03D). On the Apartments
property, five Geoprobe borings were advanced (GP-A-01, GP-A-02, GP-A-03, GP-A-04 and
GP-A-05). Figures 13 to 15 show boring and monitoring well locations and analytical results,
and Tables 5b through 8 summarize analytical results.

Further sewer line investigation was also performed by collecting liquid samples from five
different sewer locations running along Michigan Street, which showed detectable
concentrations of PCE, as summarized on Table 9. A video-taping camera was also used inside
sewer locations to identify cracked/worn out joints and offset (see Figure 16 for locations and
Figure 17 for analytical results). As a result of the present Further Site Characterization stady,
sewer lines were identified as a subsurface contaminant transport pathway contributing to
groundwater contamination, primarily of PCE in shallow groundwater in three distinct Source
Areas (4, B and C) at the Site. Figures 18 to 22 illustrate shallow and deep groundwater plume
configurations for each of the indicator compounds, Figure 23 shows the potentiometric
groundwater surface across the Site at that time, and Figures 24 to 26 illustrate geological cross-
sections for the Site.

A follow up indoor air sampling event was also conducted by MUNDELL in September 2005,
which included sampling of the prior highest PCE/TCE concentration units at the Plaza. Further
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discussion on indoor air sampling is given in Section 3.2.1.3, Section 3.3, and the data is
presented in Appendix E.

2.2.10 MUNDELL April 2007 FSI Addendum I Report — Michigan Plaza

Further Site Investigation Addendum I investigation activities were performed by MUNDELL
from September 2006 through February 2007 at the request of IDEM to address outstanding
concerns regarding the existence and extent of potential releases of the PCE and TCE from the

sewer line connected to the Michigan Plaza (primarily in Source Area B and Source Area C), to
delineate downgradient extents of impacts from the Plaza (Source Area A), and to evaluate if Site
releases could impact the ecological health and surface water quality and biota in Little Eagle
Creek. Results of these activities are summarized in detail in the MUNDELL April 1, 2007
Further Site Investigation Addendum I, Michigan Plaza (MUNDELL, 2007A).

Several shallow soil borings were advanced in close proximity of the sewer line relative to sewer
invert SS-A-1 in the upflow direction (Geoprobe locations GP-A-06, GP-A-07, GP-A-08, and
GP-A-09) and several borings were advanced and converted into monitoring wells in the
downgradient direction in Source Area B (MMW-8S, MMW-P-07 and MMW-P-08) and Source
Area C (MMW-9S and MMW-10S). Additional vertical groundwater profiling (depths of 20,
30 and 40 feet bgs) was also performed in these locations, positioned to be downgradient of the
suspected sewer release areas.

Additional soil and groundwater sampling was also performed downgradient of Source Area A
by advancing Geoprobe borings near the intersection of Cossell Road and Olin Avenue
(GP-C-01, GP-C-02, GP-C-03, GP-C-04 and GP-C-05), followed by the installation and
sampling of a shallow monitoring well at that intersection (MMW-P-09). All drilling locations
can be seen on Figure 27 and Figure 28, which include soil and groundwater analytical results
respectively, as do Table 10 and Table 11 respectively.

A complete groundwater sampling event was performed on February 21-22, 2007 from each of
the newly installed six (6) monitoring wells as well as twenty-four (24) previously existing
monitoring wells for a total of 30 wells sampled across the wider area of Site monitoring.
included in the current FSI Addendum I study sampling event program (i.e., MUNDELL
monitoring wells MMW-1S, MMW-2S, MMW-3S, MMW-4D, MMW-5D, MMW-6D, MMW-
7S, MMW-8S, MMW-9S, MMW-10S, MMW-P-01, MMW-P-02, MMW-P-03S, MMW-P-03D,
MMW-P-04, MMW-P-05, MMW-P-06, MMW-P-07, MMW-P-08, MMW-P-09; and Keramida
monitoring wells MW-167S, MW-167D, MW-168S, MW-168D, MW-169S, MW-169D, MW-
170S, MW-170D, MW-171S and MW-171D). Groundwater analytical results are shown on
Figure 29 and the potentiometric surface at that time is provided on Figure 30. Figures 31A,
31B, 31C and 31D illustrate updated shallow groundwater plume configurations for each of the
indicator compounds, and Figure 32A and Figure 32B illustrate the updated deep groundwater
plume configurations for each of the indicator compounds.

In order to investigate the potential for ecological impact to surface water and biota in the Little
Eagle Creek, surface water sampling was conducted at three locations (one upstream (MSW-1)
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of the Michigan Plaza PCE release areas, and two downstream (MSW-2 and MSW-3) on the

O Little Eagle Creek meandering east of the Michigan Plaza site, on February 21, 2007. The
analytical results for the contaminants of concern were below method detection limits for all
VOC indicator compounds at each of the locations. The surface water analytical testing results
are summarized in Table 12 and presented on Figure 32C.

Based on the results of the FST Addendum I study, the following conclusions were drawn:

Area B) and south-eastern (Source Area C) locations previously indicated in the FSI, and
were not detected in the western portion of the Michigan Meadows Apartments property.
The horizontal extent of PCE releases associated with the east-west sewer line system and
connected piping are consistent with the previous FSI results (see Figure 18 and
Figure 31A), and indicate PCE releases in areas near sewer line system intersections and
joint locations as previously determined (see Figure 16). The vertical extent of these
releases appears to be most severe in the shallow, upper 10 ft of the saturated aquifer, with
lesser impacts observed at depths of up to 40 ft below the existing ground surface.

3) Initial groundwater sampling and testing downgradient of the Michigan Plaza indicates that
detectable PCE impacts may extend in a limited fashion as far south as the intersection of
Cossell Road and Olin Avenue. (note, however subsequent analytical data from the last three
quarterly monitoring events has shown no detectable PCE impacts in this area).

4) Based on the non-detect results of the surface water testing performed on Little Eagle Creek,

there does not appear to be any significant potential for ecological impact to the biota or the
surface water in the Creek at the present time.

5) Groundwater sampling results also indicate there are chemical impacts within the deeper
aquifer which are likely from further upgradient releases from the Genuine Site north of the
Michigan Meadows Apartments. As such, there are limited zones of co-mingled chemical
compounds (specifically cis 1-2 DCE and vinyl chloride).

2.2.11 MUNDELL Quarterly Monitoring Progress Report — 2" Quarter 2007

Further site characterization and groundwater sampling activities were performed from April 1
through June 30, 2007, the details of which are documented in MUNDELL August 15, 2007
Quarterly Monitoring Progress Report — 2™ Quarter 2007, Michigan Plaza (MUNDELL,
2007C). Based on a meeting held with IDEM on May 25", 2007, it was agreed deeper
monitoring wells (35 to 50 feet deep) would be installed near monitoring wells MMW-8S,
MMW-P-07 and MMW-P-08 and downgradient of MMW-P-03D to further delineate and
monitor the extent of impacts from chemical source Areas A, B and C. Four (4) additional
permanent monitoring wells (MMW-11S, MMW-P-10S, MMW-P-10D, and MMW-P-09D)
were installed from May 31* through June 1%, 2007 in the locations illustrated on Figure 33.

On June 14™ 2007, MUNDELL personnel sampled what was proposed as the quarterly
groundwater monitoring network, which based on IDEM’s approval during the May 25, 2007
meeting, consists of the following twenty (20) monitoring wells:
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1) Four (4) new MUNDELL monitoring wells: MMW-11S, MMW-P-108S,
MMW-P-10D, and MMW-P-09D.

2) Fourteen (14) existing MUNDELL monitoring wells: MMW-1S, MMW-8S,
MMW-9S, MMW-10S, MMW-P-01, MMW-P-02, MMW-P-03S, MMW-P-03D,
MMW-P-04, MMW-P-05, MMW-P-06, MMW-P-07, MMW-P-08, and MMW-P-09.

3) Two (2) Keramida monitoring wells: MW-168S and MW-168D
One soil sample was obtained from MMW-P-10S, the results for which are summarized on

Table 14 and illustrated on Figure 33, along with new monitoring well locations. The
potentlometnc surface from June 14, 2007 is prov1ded on Flgure 34, and groundwater analytlcal

groundwater plume map (June 2007) 18 presented as Figure 36. Of partlcular note this

delineation shows pre-injection indicator compound PCE extents, with a shorter plume extent in
Source Area B than had previously been anticipated.

2.3 SUMMARY OF SITE INVESTIGATION RESULTS

2.3.1 Site Indicator Compounds

Throughout the investigation studies and monitoring that have been conducted, detectable levels
of nine (9) VOCs (PCE, TCE, cis-1,2-DCE, trans-1,2-DCE, VC, chloroform, methylene chloride,
naphthalene, and 1,2,3-trichlorobenzene) have been observed in the groundwater. Three
compounds have been detected on some occurrences (methylene chloride, toluene and acetone)
which are believed to have been laboratory artifacts and not representative of groundwater
conditions at the Site. Of these VOC compounds, only PCE, TCE, cis-1,2-DCE and VC have
been present above 2006 RISC Default Commercial/Industrial or Residential Cleanup Levels.
Of these four VOC indicator compounds, a determination regarding appropriate closure levels
for the cis-1,2-DCE and VC will need to be established, as is further discussed in Section 2.5.
The only detectable compounds in soil above 2006 RISC Default Commercial/Industrial or
Residential Cleanup Levels have been PCE, TCE, cis-1,2-DCE, and trans-1,2-DCE. Many of
these samples, however, were obtained beneath or at the water table and in most cases are more
indicative of groundwater impacts than soil impacts.

2.3.2 Site-Specific Geology and Hydrology

The soil stratigraphy encountered during the advancement of the soil borings across the Site was
a fairly uniform 0.5 to 3.0 ft surficial sand and gravel (base course) and clayey fill overlying a
natural, fine-grained silty clay layer (a low plasticity CL, according to the Unified Soil
Classification System) near the ground surface down to a depth of about 3.5 to 8.0 feet bgs. This
layer overlies a well-graded, gravelly sand (SW) layer that was encountered down to a depth of
about 9.5 ft to18.5 ft bgs. Beneath this well-graded layer, a poorly-graded, fine to medium sand
(SP) with little to no fines was encountered down to a depth of about 11.5 feet to 19.5 feet bgs.
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The top of the unconfined groundwater table was encountered within this layer between about 18
to 19 ft bgs, with the exception of boring GP-02 where the water table was encountered at nine
(9) feet bgs. This layer overlies a well-graded, gravelly sand (SW) layer that was encountered
down to a depth of about 30 ft bgs. Additional detailed lithological descriptions of these areas
may be obtained from the boring logs provided in Appendix D. Two geologic cross sections (A-
A’) and (B-B’) depicting the subsurface stratigraphy across the Site from north to south, and
from east to west respectively are presented as Figures 25 and 26.

WO-d C OIld C V IIdpPP ) OItlil O [1C C Cd C Cd C [CC MPICLC [
the Phase II Environmental Site Assessment for the Michigan Meadows Apartments indicated a
subsurface beneath the interpreted water table that may not consist of simple horizontal
stratagraphic sequences, but rather exhibits numerous bowl-shaped “pods” suggesting possible
channels or valleys in their morphology. The interpretation (see Figure 5) of the depositional
history of these coarse-grained (sands, gravels, cobbles) unconsolidated materials is one of a

high-energy, fluvial system of braided channels proximal to a melting glacier margin.

2.3.3 Sources of Contamination

Chemical source areas for the Genuine site are summarized in the Keramida Environmental
March 29, 2002 Phase II Investigation Report (Keramida Figures 19a, 19b, 20a, 20b, 21a, 22a
and 22b) and the Keramida August 16, 2004 Remediation Work Plan (Keramida Figures 14c,
14d and 20). Based on these results demonstrating this upgraidient source, widespread
groundwater impacts of cis-1,2-DCE and VC from the Genuine site have been determined to be
present in the area above IDEM RISC commercial/industrial and residential cleanup goals,
including and extending south of both the Apartments and the Plaza. Discussion of these
indicator compounds contributing to background conditions is provided in Section 2.4.

The shallow PCE chemical source areas directly related to the Site have been delineated, verified
and documented in three recent reports: MUNDELL May 10, 2006 Further Site Characterization
Report, Michigan Plaza (see Figure 18), MUNDELL April 1, 2007 Further Site Investigation
Addendum I, Michigan Plaza (see Figure 31A), and the MUNDELL 2007 2™ Quarter
Groundwater Monitoring Progress Report (Figure 36). Additionally, the sewer line liquid
sampling, camera investigation, and soil sampling in the sewer tie-in activities all confirms the
distribution as reported. The three source areas identified during the Site characterization process
are as follows:

e Source Area A (beneath the Michigan Plaza building, with the plume centering
longitudinally and originating in the former location of Accent Cleaners (Currently
Zacatecas Restaurant - Unit 3819), extending off site south-southeast of the Plaza
building) into the cemetery property,

e Source Area B (off site north of Michigan Street south of Building No. 10 and Building
No. 6 at the Michigan Meadows Apartments from the leaking sewer line), and
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e Source Area C (south-southeast of monitoring well MMW-18, off site north of Michigan
Street and south of Building No. 1 at Michigan Meadows Apartments from the leaking
sewer line).

2.3.4 Summary of Horizontal and Vertical Extent of Contamination

Groundwater plume maps from the most recent annual groundwater testing (February 2007, seen
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(Figure 36) confirm the source areas, delineate the horizontal and vertical extent of
contamination, and give an indication of background cis-1,2-DCE and VC impacts coming into
the Site. The PCE plumes in the three Source Areas are a result of leaking sewer lines (cracks,
worn-out joints) that allowed PCE, and to a lesser degree the daughter products of PCE (TCE,
cis-1,2-DCE and VC), to be released through the sewer from the former dry cleaning operations

to enter the subsurface.

=y

Vertical groundwater extents of the indicator compounds in selected areas can best be seen on
Figure 28, which shows the distribution of PCE and TCE most concentrated in the upper 10 feet
of the saturated zone, with diminishing levels beneath these depths down to the clay till which
was documented during the August 2007 injection activities to be as shallow as 21 feet bgs, but
generally observed in the range of 30 to 45 feet bgs (see Figure 44). Based on the vertical
distribution of the cis-1,2-DCE and VC impacts at the Site, the impacts to the deeper

groundwater system are likely caused by releases from the former Genuine Site. However, some
of the shallow groundwater system cis-1,2-DCE and VC impacts detected near Michigan Street
may be in part attributable to the Source Areas associated with the Michigan Plaza. These
impacts could be a result of PCE breakdown possibly occurring and migrating from the on-Site
source areas.

The horizontal extent of TCE impacts in shallow groundwater are summarized in Figure 31B.
As indicated, maximum TCE concentrations are observed in Source Area B immediately south of
the east-west sewer line connection with the Michigan Plaza sewer line, and range from 281 to
356 ug/L in wells MMW-P-08 and MMW-P-07, respectively. Source Area C has TCE
groundwater concentrations ranging from 15 to 80 ug/L in a limited area around the east-west
sewer line connection with the north-south Michigan Meadows Apartments sewer line (wells
MMW-10S and MMW-9S, respectively), decreasing to 8.8 ug/L. downgradient and immediately
south of Michigan Street (well MW168S). TCE impacts are not observed within Source Area A,
since levels were observed to be below method detection limits along the southern property line
of Michigan Plaza.

The distribution of cis-1,2-DCE impacts to the shallow and deep aquifer system are illustrated in
Figure 31C and Figure 32A, respectively. As indicated in the shallow aquifer (Figure 31C),
cis-1,2-DCE appears to be present at a maximum concentration of 274 ug/L in the central portion
of the Michigan Plaza property (well MMW-P-01) north of Source Area A and south of Source
Area B. More limited cis-1,2-DCE shallow groundwater impacts are observed immediately
downgradient of Source Area C, with a maximum concentration of 155 ug/L observed in well
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MW-168S. Both shallow impacted areas (Source Areas A and B, Source Area C) appear to be
related to the degradation of dissolved PCE and TCE parent solvents released near the sewer
connections as they are transported downgradient.

Deep aquifer impacts indicate continued cis-1,2-DCE releases being transported onto the
northern property boundary of Michigan Meadows Apartments from the Genuine Site and being
distributed more broadly across both the Michigan Meadows Apartments and Michigan Plaza
properties. Maximum concentrations (1 460 to 3 970 ug/L) have been observed along the

Figure 31D and Figure 32B provide the distribution of VC concentrations within the shallow
and deep aquifer system, respectively. As indicated, shallow VC impacts are limited within the
shallow aquifer (Figure 31D), with maximum concentrations of less than 40.6 ug/L within
Source Areas A and B (well MMW-8S), and less than 29.6 ug/L within Source Area C (well
MW-168S). Deeper VC groundwater impacts are more widespread (Figure 32B), and are

% consistent with a significant VC source coming onto the northern property line of the Michigan

| Meadows Apartments from the Genuine Site. Southwest and cross-gradient of Michigan Plaza,

| monitoring well MW-170D appears to have an elevated VC concentration (105 ug/L) which does
not appear to fit with either a VC from Genuine or the Michigan Plaza, and may be the result of
another off-site source.

A CompOSlth ‘map showing the soil samples collected at and near the Site during these studies is

- i s nly daetectable compounds in soil above ciau

R

Commer01a1/Industnal or Residential Cleanup Levels have been PCE, TCE, cis-1,2-DCE, and
trans-1,2-DCE; however; many of these samples were obtained beneath or at the water table and
in most cases are more indicative of groundwater impacts than soil impacts.

24  SUMMARY OF RISKS ASSOCIATED WITH SITE

The inhalation pathway has been a human exposure pathway of concern, since concentrations of
PCE and TCE in indoor air have consistently been detected above both the current draft U.S.
EPA guidance indicator indoor air concentration and the IDEM draft default vapor intrusion
concentration, but below OSHA PELs.

As a part of the Further Site Characterization, MUNDELL performed indoor air monitoring at
the plaza which demonstrated elevated volatile organic chemical (VOC) levels as a result of
vapor intrusion from the sub-slab area. MUNDELL installed an indoor air mitigation system in
September 2006 per our analysis and the Indiana Department of Environmental Management’s
(IDEM’s) recommendation. The goal of this system is to apply a vacuum on the sub-floor slab
air environment and discharge the collected air to safe outside locations, thus alleviating the
indoor air quality concerns from subsurface chemical impacts at the Michigan Plaza. All the four
units were tuned up and began full-time operation on September 21% 2006.
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A follow-up indoor air sampling event to evaluate post-installation mitigation system
effectiveness was conducted by MUNDELL in October 2006. The air mitigation systems have
reduced the indoor air concentrations by about 95 % of their previous concentrations and indoor
air concentrations now either meet or are only slightly above IDEM new draft April 2006
commercial levels. Further discussion on indoor air risk considerations is given in Section 3.3.

Ingestion of impacted groundwater is unlikely due to the lack of drinking water wells in the area
and the current NWZ designation of the area by the Marion County Health Department. Surface

water testing and plume delineation activities have determined no detectable impacts to Little
Eagle Creek water quality and, as such, no ecological risks are foreseen.

The Site will remain a commercial property for the foreseeable future. It is anticipated that
institutional controls including, at minimum, deed restrictions on the use of on-Site groundwater,
will be put in place at the time of Site closure.

2.5 SUMMARY OF BACKGROUND CONCENTRATION ASSESSMENT

Groundwater and Air are the two media that present background concentration considerations for
this Site. Based on the wide distribution of cis-1,2-DCE and VC impacts in the deeper
groundwater system from the Genuine site, there will be the need in the future to further
determine and quantify, in cooperation with IDEM, the background concentrations migrating

into the Site at the time of site closure. This will allow a final determination of cis-1,2-DCE and
VC cleanup goals associated with on-site remedial activities. Furthermore, additional ambient air
samples will allow for the assessment of background air quality in the area at the time of site
closure.
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3.0 REMEDIATION PLAN
The remedial action objectives for this voluntary remediation are as follows:

e to decrease groundwater concentrations released from the Site on the Plaza and a portion
of the Apartments properties, and any related impacts downgradient from this Site to
below the 2006 RISC Commercial/Industrial Default Cleanup Levels or background
concentrations for indicator compounds that have been present from the Genuine Source.

e to decrease air concentrations in the Plaza buildings to below the IDEM draft April 2006
commercial limits, or background (ambient) concentrations for indicator compounds that
have been detected.

e to decrease air concentrations in affected Apartment buildings to below the IDEM draft
2006 residential limits, or background (ambient) concentrations for indicator compounds

that have been detected.
|
|
|

Since the susceptible area assessment revealed no critical or sensitive habitat on-Site, and no

ublic or private water li

2R appropriately protective of human health and the environment.

4 |

3.1 PRELIMINARY EVALUATION OF REMEDIAL ALTERNATIVES

Four remedial alternatives were considered as potentially feasible for remediation of the
chlorinated solvent contaminants in the groundwater and reduction of indoor air intrusion at the
Site. The remedial alternatives which were considered include:

1)  Monitored Natural Attenuation,

2)  Air Sparge with Ozone Injection Combined with Soil Vapor Extraction,
3)  In-situ Chemical Oxidation, and

4)  In-situ Bioremediation.

These remedial alternatives were generally evaluated based on the fourteen (14) criteria outlined
in the RISC Users Guide. The following four (4) criteria were of primary concern:

1) Protectiveness of human health;

2) Extent of remediation effort necessary based on the co-mingled plume;

3) East of technology application or implementation, given the three separate source
areas; and
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4) Short and long-term costs of implementing each technology.

An evaluation matrix for the four remedial alternatives is included in Table 15. Description of
the details considered for each of the technologies is provided below.

Monitored Natural Attenuation (MNA) is the remediation of chlorinated solvents by natural
processes such as biodegradation, sorption, dispersion, volatilization, and dilution. The primary
advantage of MNA is that it is a passive approach, requiring no mechanical equipment, instead

relying on natural processes and long-term monitoring. The primary disadvantages of this
method include the potentially long period of time needed to achieve cleanup goals, and the lack
of control of degradation rates. Typically, PCE and TCE tend to breakdown to daughter
components best under anaerobic conditions, where cis-1,2-DCE and VC breakdown best under
aerobic conditions. Given the shallow aquifer geochemistry at the Site (highly aerobic) and the
observed persistence of PCE and TCE in the identified source areas since their release, MNA
alone may not facilitate the breakdown of these chlorinated compounds in the source areas at a
rate that will result in the achievement of cleanup goals in a reasonable period of time. However,
MNA (with Plume Stability Monitoring) following in-situ bioremediation is a viable option and
is discussed further in Section 3.2.

Air Sparging (with Ozone Injection) and Soil Vapor Extraction (AS/SVE) is the process of
injecting air (with ozone addition) below the groundwater surface and vacuuming air from the

nsamurated zonc above the groundwa 13 0_enhance the vola anon and removal o
organic chemicals from subsurface soils and groundwater. The advantage of the technology is
its general acceptance among consultants and regulatory personnel and proven track record for
cleaning up sandy sites having groundwater impacted with volatile organic chemicals, including
chlorinated solvents and their breakdown constituents. Its primary disadvantages are the high
capital equipment and operation and maintenance costs and its inability to effectively treat sites
with clayey subsurface conditions. Because of the sandy Site conditions and presence of VOCs,
AS/SVE (enhanced with ozone) was considered a viable remedial technology for the site and is
discussed further in Section 3.2.

In-Situ Chemical Oxidation involves injecting oxidizing chemicals (such as permanganate,
hydrogen peroxide or ozone) into the groundwater or unsaturated soil. Organic contaminants are
removed by chemical oxidation, producing carbon dioxide and water as byproducts. The
applicability of this technology relies to some extent on the permeability of the media being
treated and the type of contaminant to be oxidized. The advantages of this technology are the
potential for a rapid rate of reaction (e.g., in some cases as little time as 20 weeks of treatment
are required in optimal subsurface conditions), and the lack of the requirement for remaining on-
Site treatment equipment for certain injection applications. The primary disadvantages of this
technology are the high initial cost, the potential for health and safety concerns during treatment,
and the lack of demonstrated effectiveness in some Indiana fine-grained soils. The ability to
evenly distribute oxidizing chemicals throughout the soil matrix while the injected chemicals are
‘active’ 1s necessary for the successful application of this technology. While the injection of
permanganate and hydrogen peroxide were not considered viable at the site due to limited access
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beneath Michigan Street and the Plaza building, the use of ozone as a sparging gas was
considered viable as a potential treatment technology.

In-Situ Bioremediation involves injecting a bioremediation catalyst (such as molasses, whey or
vegetable/soybean oil) into the groundwater or unsaturated soil for the purposes of enhancing
natural biotic degradation of contaminants. The bioremediation agent selected, CAP18™, is a
refined, food-grade soybean oil, produced by DBI Remediation Products, LLC., that stimulates
anaerobic bioremediation of chlorinated hydrocarbons via a reductive dechlorination pathway.
The primary advantages of this technology are that it is non-disruptive in nature, does not require

on-going maintenance activities, and does not present a threat to human health or environmental
quality since the soybean oil 1s food-grade quatity. —Since impacted groundwater 1 §
from the subsurface or treated and then discharged above the ground surface, there are no
concerns with direct contact with the water, and as such, no possibility of direct human or
ecological exposure. Since the product is food-grade quality, there is no risk for either dermal
contact or ingestion, even during injection. In addition to the decreased risk of environmental
impact by using this method, it also causes essentially no disturbance to the Site and surrounding
area. The primary disadvantages of this technology are the moderate initial cost, the potentially
longer period of cleanup time required, and the need to monitor the aquifer geochemistry to
ensure that conditions remain conducive for reductive dechlorination. In-Situ bioremediation
with CAP18™ followed by MNA was considered to be the most viable combined technology for
this Site and is discussed further in Section 3.2.

O C OVEed

For any of the remedial alternatives considered above, control of indoor air vapors during
remediation was considered necessary at the Plaza. As such, various sub-slab depressurization
units commonly used for radon mitigation were considered to actively reduce indoor air
intrusion. Three configurations were considered for establishing suction points beneath the

subslab: exterior installation with multiple suction points horizontally through foundation wall,
and two configurations using pipes inserted down through the slab from indoors. Advantages to
these types of systems are that they are generally effective, require little maintenance, and are
low cost. The only disadvantage is that there is a relatively short life span for the blower units
(approximately 2 to 4 years), which would require some additional cost every few years as long
as the units were needed. Given the ease of installation and overall effectiveness, this
technology was considered to be the most viable technology to quickly mitigate indoor air
concentrations at the Plaza during remediation. This is discussed further in Section 3.2.

3.2 SELECTED REMEDIATION TECHNOLOGY

MUNDELL has been in communication with IDEM throughout this project and performed
further evaluation of site conditions and remedial approaches in the fall of 2006 through the
spring of 2007. Technical feasibility and ease of implementation were considered key factors,
since groundwater impacts observed were in areas close to Apartment dwellings and there are
uncontrolled access areas near Michigan Street. In addition, mitigating potential human health
risks associated with the impacts were also evaluated. This is discussed in further detail below.
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3.2.1 Risk Assessment

There have been several assessment activities performed to investigate the potential risks that
may be present from chemical release(s) at the Plaza. Several Indoor Air Studies have been
conducted by MUNDELL at the Apartments and the Plaza (2002, 2003, 2004, and 2006), and

throughout the course of these studies and the subsurface investigation work MUNDELL has

3.2.1.11Ingestion Exposure Pathway

Although this is not currently a complete exposure pathway, since no nearby
downgradient residential or industrial wells have been identified, it is considered a
potential future complete pathway by IDEM, unless a permanent deed restriction or
municipal ordinance is permanently put in place to prevent the consumption of
groundwater as drinking water. The Site is located within one of seven MCHD NWZ
Areas. As such, future permits for water supply wells will be reviewed and limited until
identified impacted groundwater in the general area is remediated and groundwater
quality is restored to a drinkable condition. Therefore, additional risk analyses were
determined to be unnecessary, and were not performed for this Site for this exposure
pathway.

3.2.1.2Dermal Exposure Pathway

This is not currently a complete exposure pathway in the Site conceptual model, as there
is no ongoing direct contact with the soils or groundwater impacts, and PCE soil impacts
detected are below those that would present a concern to construction workers should
soils require excavation in the future. The surface water sampling performed in Little
Eagle Creek at locations downgraident of the plume across Olin Avenue all showed no
indication of chlorinated solvent impacts, so there is furthermore no direct exposure via
surface waters. Lastly, IDEM has more recently agreed that for the indicator compounds
under question for this Site, if dermal exposure were to occur, it would not present
significant risk given the rapid volatilization of these chemicals. Therefore, additional
risk analyses were not determined to be necessary, and were not performed for this Site
for this exposure pathway.

3.2.1.3Inhalation Exposure Pathway

This is an identified human exposure pathway of concern, since concentrations of PCE
and TCE have historically been detected in indoor air in the Plaza above current draft
U.S. EPA guidance indicator indoor air concentration and IDEM draft default vapor
intrusion concentrations. Data and evaluation of these indoor air concentrations was
provided in the Further Site Characterization Report (MUNDELL, 2006b), and has been
updated with risk computations, which are summarized in Appendix E. Toxicity
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Characteristics for the indicator compounds are provided in Table 16. Remediation of
this exposure pathway is further discussed in Section 3.2.2.

3.2.2 Remediation System Selection Factors

As a preventative measure and at the request of IDEM, AIMCO authorized the installment of
four sub-slab air mitigation systems at the Plaza building, which have been actively applying a
negative pressure to the sub-slab space beneath the unit formerly occupied by Accent Cleaners -
Zacatecas (Unit 3819), as well as three other units — Village Pantry (Unit 3801), former

Handicap Workshop (Unit 3815) and the Laundry (Unit 3823). PCE concentrations have been
documented in the removal of vapors from these sub-slab areas, the highest of which have been
from Unit 3819. More details on these systems are given in Section 3.2.3.1.

Given the reduction of risk from indoor air vapors accomplished with the current mitigation
systems in place, the approach of substrate injection is more appropriate as an alternative
corrective action method for the treatment of each of the source area plumes described in
Section 2.3 since there are no other current exposure risks from the site impacts. An in depth
cost benefit analyses was performed of each viable option to further consider these alternative,
the details of which are presented below.

3.2.2.1 Remediation System Cost Analyses

A cost analyses summary of both remediation methods (active SVE-AS system and
substrate injection using CAP18™) were performed, the results of which were discussed
with IDEM and are provided in Appendix F. Figure 38 shows the conceptual layout of an
SVE-AS system, as compared with the initial considerations of substrate injection
locations and monitoring wells. The economic analyses showed that performing injection
remediation first and evaluating its effectiveness in the first year was a conservative
approach that could potentially mitigate chemical impacts. It also showed that there was no
real economic disadvantage to waiting one to two years to install an active SVE/AS
System as an addition to the injection, should it be needed.

To more accurately compare the groundwater cleanup scenarios discussed with IDEM on
October 17, 2006, MUNDELL performed an engineering economic analyses on each of the
three cleanup options (designated “Tiers™); Tier I represented remediation using chemical
injection alone, Tier II represented chemical injection and one soil vapor extraction (SVE)
and air sparging (AS) system, and Tier III represented chemical injection and two SVE and
AS systems (to address multiple source areas). For each of these scenarios, all project
costs (i.e., single year capital costs of remediation, repeating annual monitoring, operation
and maintenance or project management costs, etc.) were laid out over a presumed cleanup
period and then brought back to a present value (PV) cost using an interest rate of 5% and
standard present value calculations. In this context, value represents a cost, therefore the
lower the PV, the less money is spent. Alternative Scenarios (Tier IB, Tier IIB and Tier
ITIB) were also evaluated to compare PV costs if additional injection rounds were needed
(Tier IB), or if it might be beneficial to wait on installing a remediation system(s) during
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the first year to evaluate the Site’s response to chemical injection alone (as would be
represented by Tiers IIB and IIIB). Iterations were calculated for presumed cleanup
periods of 3, 5, 7, 10, 12 and 15 years for each of the Tiers, all of which are depicted on the
attached Present Value Computation Sheets along with their assumptions.

The attached Cost Comparison Summary depicts the previously estimated ranges of costs
for each Tier for 3, 5 and 7 year cleanup estimations, a Projected (non-Present Value) Cost
Summary and a Present Value Calculations Summary, both summarizing total project costs
for cleanup periods ranging from 3-15 years. Included in the Summary is a graph plotting
each Tier’s PV versus the anticipated number of years to cleanup the Site for a cleanup
scenario. As can be seen on this graph, both of the PVs of Tier I (Injection Alone) are
considerably less than the PVs of Tiers II and Tier II1.

If it could be determined within the first year that chemical injection remediation (with one

or multiple injections) can be completed in less than 8 years, these costs are likely to be
considerably less than what would be spent in even the best case scenario of Tier II or
Tier III, given an estimated cleanup time for SVE and AS systems would be at best 3
years, is typically 5 years, but may even be as high as 7 years.

3.2.2.2Remediation System Practical Design Considerations

The injection of CAP18™ bioremediation product into contaminated areas in order to
increase the productivity of the natural attenuation of impacted groundwater at the Site
provides a non-disruptive, cost-effective means of protecting human heath and the
environment. As CAP18™ dissolves in groundwater, the triacylglycerols that compose the
oil, hydrolyze into glycerol and fatty acids. Then, the native bacteria in the soil break
down the C18 unsaturated fatty acids into acetic acid and hydrogen ions through a process
known as beta-oxidation. The extra hydrogen ions produced through this reaction increase
the ability of the environment to naturally attenuate the contamination through reductive
dechlorination. In-situ types of remediation technology are appealing in general because
they eliminate human exposure to contamination and containment issues ensuing from
transport, and they minimize disruption to Site activities.

The CAP18™ bioremediation product is appealing for several reasons as well. The
primary reason is because of its effectiveness and longevity in comparison to other
bioremediation products. Whereas other food-grade bioremediation catalysts such as
molasses or whey last less than 1 month, CAP18™ has been proven to work for periods of
1 year, and in some groundwater environments, as long as 5 years. As such, its treatment
capacity is much greater per pound of product than other catalysts. In addition, due to the
low viscosity of CAP18™, high pressure pumping is unnecessary, thus allowing for a
greater distribution of the product in the subsurface at reasonable injection pressures. This
factor allows a wider spacing of injection points for the same treatment effectiveness and
the use of standard direct push injection methods (i.e., the use of a Geoprobe) for
implementation of the approach.
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3.2.2.3 Geochemical Treatability Study Prior to CAP18™ Injections

To evaluate the suitability of the aquifer environment to continue to support future
natural attenuation enhanced by the injection of CAP18™ the geochemical parameters of
the groundwater at the Site were evaluated during the monitoring event at the Meadows
Apartments on October 22, 2004, with additional monitoring performed for the Plaza site
in each of the Source Areas during the April 10, 2007 event (See Table 17 and

Table 18). The results of the sampling events indicated limited evidence of conditions

- AtV ANECY,T o = N1 = I o Ja

(DO) concentrations in all of the Source Area wells monitored were above 2 mg/L, ORP
values for all but one well were above 200 mV, and several of the locations had nitrate
and sulfate concentrations large enough that there would be a reasonable amount of
competition for reductive cholorination. The relatively lower ORP (-2 mV), DO
(2.3 mg/L) and nitrate (<0.1 mg/L) however, showed strong evidence for anaerobic
dechlorination potential in this area. As part of the consideration of this technology, the
concept of driving the aquifer to an anaerobic condition by the injection of CAP18™ was
considered to be theoretically viable. By taking away the available oxygen and making
the hydrogen ions available, the PCE and TCE are able to breakdown under an anaerobic
process, and the daughter products may continue to break down, or once the aquifer
returns to an aerobic state, the aerobic degradation of those compounds may more
naturally occur.

3.2.3 Selected Remediation Technologies

Based upon the 1) the extent and severity of the indicator compound concentrations, 2) site-
specific operational constraints and uses, 3) geochemical and physical characteristics of the
aquifer, and 4) economic factors, In-Situ Bioremediation with CAP18™ followed by MNA is
the selected remediation technology for the Site for treating groundwater. However, during the
remedial process, if sufficient progress is not being made toward reaching acceptable closure
levels, the addition of AS/SVE treatment systems in the Source Areas will be considered.
During the remedial process, sub-slab air mitigation units have been chosen to control and
prevent the inhalation exposure pathway due to indoor air concentrations.

The use of In-Situ Bioremediation with CAP18™ initially, in combination with AS/SVE if it
becomes necessary during remediation to address the site indicator compounds was verbally
approved by IDEM during a final conceptual meeting on May 25, 2007. Because much of the
shallow soil impacts were determined to be less than the IDEM RISC commercial/industrial
default closure levels (except for soils tested below the top of the groundwater table), no active
soil remediation is being currently proposed as there will be a monitoring of the CAP18™
application to see its remedial effects. The following sections describe the remediation methods
chosen and thus far implemented.
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3.3 INDOOR AIR MITIGATION SYSTEM DESIGN AND IMPLEMENTATION

MUNDELL installed an indoor air mitigation system at the Plaza in September 2006 per its own
evaluation and IDEM’s recommendation. The goal of this system was to apply a vacuum on the
sub-floor slab air environment and discharge the collected air to safe outside locations, thus
alleviating the indoor air quality concerns from subsurface chemical impacts at the Michigan
Plaza.

tion Syctpm Dpeign

MUNDELL assessed various types of sub-slab depressurization unit, from various companies,
with various installation applications (schematics for which are provided in Appendix E).
Ultimately a centrifugal in line regenerative blower (RP-145 series), with design specifications
indicating a range of 73 to 173 cubic feet per minute (cfm) was chosen to effectively capture
vapors from underneath the plaza building.

3.3.2 Indoor Air Mitigation System Installation

Four sub-floor slab depressurization units were installed by Air Quality Control (AQC) under the
oversight of MUNDELL from September 14 to 21, 2006. A unit/blower was installed in the
following spaces at Michigan Plaza: 1) Village Pantry (B-1), 2) Former Handicap Space (B-2),
3) Mexican Store (B-3), and 4) Laundromat (B-4). The system locations are illustrated in
Figure 39. The system installation involved coring through the slab in each of the four spaces
with a ‘Bosch’ hammer drill (see Appendix E: Photo 2). A ‘vapor collection chamber’ (see
Appendix E: Photo 1) was created beneath the concrete floors at pre-selected locations. It was
confirmed that there was porous material (pea-gravel) in the vicinity of the collection chamber in
order to achieve maximum suction of the sub-slab vapors (see Appendix E: Photo 3).

Plastic vent pipes were installed into the collection chambers and the suction points were sealed
in place in the concrete floor (see Appendix E: Photo 5). Primary suction pipes ran from the
collection chambers to the nearest outside wall. The blowers were installed on the exterior and
the exhaust pipe was continued to the roofline (safe discharge locations) (see Appendix E:
Photos 6 & 10).

Differential pressure gauges were installed on pipes to monitor/display fan vacuum pressures
(see Appendix E: Photos 4 & 11). Individual power circuits were installed to supply power for
each of the blowers. Sampling ports were also installed onto the suction pipes to enable
monitoring and the collection of system samples in the future. All four of the units were tuned up
and began full-time operation on September 21* 2006.

3.3.3 Indoor Air Quality Testing

A follow-up indoor air sampling event to evaluate post-installation mitigation system
effectiveness was conducted by MUNDELL in October 2006. This event included sampling of
the four units with the installed air mitigation systems at the Plaza. This event was performed
after the systems had been running for about three weeks.
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Indoor air samples were collected at four tenant units (Village Pantry (3801), vacant space
(3815), Mexican Grocery store (3819) and the Laundromat (3823)) with the air mitigation
systems. Each air sample was collected in a six-liter, evacuated, stainless steel Summa Canister
equipped with a passive flow controller set to fill the canister over a 24-hour period. The air
slowly filled the evacuated canister through a precision sapphire orifice, which was preset by
DataChem Laboratories in Salt Lake City, Utah. Approximately 24 hours after each sample was
placed in each building, the canisters were closed. Each of the air quality canisters used
consisted of a total volume of 400 milliliters of air collected.

The canisters were then shipped back to DataChem Laboratories for analysis by a gas
chromatograph/mass spectrometer (GC/MS) for TCE, PCE, cis-1,2-DCE, and VC utilizing a
modified U.S. EPA Method T0-15 for Single Ion Monitoring (SIM). SIM allows detection of
very low (sub-part per billion) concentrations of indicator analytes.

The analytical results of the air quality sampling at the Site are summarized in Table 19a,
Table 19b and Figure 40. The DataChem Laboratories sample analysis data sheets provided in
Appendix E. These results of the sampling were compared with the existing draft IDEM April
2006 indoor air quality guidelines, U.S. EPA draft guidance indicator indoor air concentrations
(U.S. EPA, November 20, 2002), U.S. EPA indicator ambient air levels (U.S. EPA, 2003-2004),
and OSHA Permissible Exposure Limits (PELs) for industrial settings, provided in Table 19c¢.

As of the last Summa Canister testing in October, 2006, the air mitigation systems had reduced

the indoor air concentrations by about 95 % of their previous concentrations and the indoor air
concentrations met or were only slightly above IDEM new draft April 2006 commercial levels.
Since that time, several grab samples have been collected from the discharge of each system,
with concentrations generally decreasing through June, 2007. Quarterly sampling of these
discharge points has continued to show decrease (as seen on Table Al in Appendix E), so there
are several indications the concentrations have been effectively reduced and the systems are
effectively mitigating the inhalation exposure pathway at the Plaza building. An additional round
of Summa Canister indoor air monitoring has been scheduled for March, 2008 to quantify the
continued reductions with laboratory analytical testing inside the units.

3.3.4 Indoor Air Mitigation System Monitoring

As a means of System Operation and Maintenance, Photo Ionization Detector (PID) readings and
system sample collection and analysts will be performed by MUNDELL on a quarterly basis in
order to track the levels of chemical constituents being removed by the system. The static
pressure readings will also be monitored as a part of the system operation and maintenance
(O&M) in order to ensure optimal suction by the blowers.
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34 CAP18™ BIOREMEDIATION DESIGN AND IMPLEMENTATION

34.1 CAP18™ Design

The amount and distribution of CAP18™ needed for each Source Area was designed taking
several factors into account as well as the practical experience of the manufacturers of CAP18™,
DBI Remed1at10n Products Inc, (DBI) The amount of CAP18™ to 1nJect into the chemlcal

software takes into account the treatment area volume ( based on Dlume 51ze) and the sou

characteristics (type, bulk density, fraction of organic carbon, total and effective porosity,
hydraulic gradient and conductivity). The spreadsheet then calculates the dissolved and sorbed
contaminant demand, as well as the background demand from geochemical parameters (i.e., the
site levels of dissolved oxygen, nitrate, manganese, iron, sulfate and hardness). All of these
parameters then factor into the stoichiometric demand for hydrogen, and the corresponding
amount of CAP18™ needed for a particular treatment area. Microbial degradation and design
contingency factors of safety are considered as well in the calculations. For this site, a factor of
safety of 3 was selected to allow for degradation and design uncertainties. Spreadsheet
assumptions for the calculation of demand for CAP18™ for each Source Area are shown in
Appendix F, along with product information. Computations estimated that approximately
15,000 Ibs, 19,000 Ibs, and 14,000 Ibs of CAP18™ were needed for Source Areas A, B and C,
respectively, based on the indicator compound concentrations from February 2007 and
geochemistry parameters obtained in April 2007.

Several iterations of CAP18™ injection distribution were evaluated using the Reagent
Estimation Software and considering Site physical features. The first consideration was to
determine what type of application would best fit the plume’s size and distribution in each
Source Area given the geology, geochemistry and indicator compounds. The saturated zone
within each Source Area has a poorly-graded, medium sand (SP) underlain by a well-graded,
gravelly sand (SW). Conventional experience with CAP18™ in sands confirms that fatty acids
that get broken down through beta-oxidation can travel distances as great as 75 to 100 ft from the
place of injection, thereby allowing “treatment” to continue downgradient as the fatty acids
migrate and continue to lend hydrogen atoms for reductive dechlorination. Given this geologic
advantage and the plumes being situated as they are in relation to Michigan Street and the Plaza
building, it was determined that a ‘treatment curtain’ design distribution would be effective.

The injection spacing for the selected design is largely determined by the aquifer’s ability to
receive the product. An injection spacing of 10 ft on centers is considered very effective for the
sands encountered at the Site, with normal curtain ‘rows’ stacked two deep for each curtain area.
Curtain areas were generally aligned along sewer location where impacts were noted, or
perpendicular to either the plume or parallel with building walls that controlled injection
accessibility. Injection points along each curtain row were spaced approximately 10 feet apart,
with adjustments between rows to allow the most even distribution of vector lines downgradient
from injection points. This configuration was designed to provide the most thorough coverage
per Source Area. After the number of points was established per Source Area, the total oil
demand for each Source Area was divided by the number of points. First iteration design
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loading estimates with conceptual layout was drafted and discussed with IDEM during the
May 25, 2007 meeting (see Figure 41). This design accounted for injecting the CAP18™
conservatively throughout a 30 feet thickness in the upper satureated zone at each injection point.

Some field design adjustments to the injection distribution were made as the injection
applications began in Source Area B on August 2, 2007. These adjustments included:

1) Introduction of the CAP18™ into the aquifer at 3-foot depth intervals, rather than
every foot as was originally proposed.

2) Injection of the CAP18™ throughout the sand and gravel aquifer down into the top of
the underlying silty clay glacial till, which acts as a barrier to further vertical
groundwater movement. This adjustment effectively increased the factor of safety in
design as the thickness of treatment zone was reduced.

njection of twice as much CA & into_the uppe 0 _ft of the saturated zone as
compared to greater depths. This placed the product in the most impacted zone of the
aquifer.

4) Larger volumes of CAP18™ were injected into the highest concentration areas of the

= indicator compounds compared to the plume perimeters. This allowed for a longer

period of activity from the presence of CAP18™ and its fatty acids in those areas,
increasing their effectiveness. Thus, larger masses of CAP18™ injection loading were

distributed in the more central areas of each Source Area plume to ensure the most
longstanding availability of hydrogen for reductive dechlorination. Figure 42 shows
the final pre-injection design layout and loading.

3.4.2 Health and Safety

Prior to CAP18™ injections, MUNDELL prepared a Health and Safety Plan to ensure that
activities for remediation would be conducted with industry standard safety measures, and that

the surrounding public would not be threatened by any of the activities the occurred. A copy of
this HASP is provided in Appendix G.

Prior to drilling, MUNDELL called Indiana Plant Protection Service (IUPPS) for utility locates in
the specific areas being drilled. As a supplement to this utility locate, MUNDELL also utilized its
own geophysics department to provide more in depth locates of utilities and obstructions. As
such, many proposed locations were adjusted slightly. Of particular importance was the
detection of a sewer manhole previously covered, but believed to be the source of periodic
releases just north of Geoprobe Boring GP-07. Uncovering of this manhole provided more
exact locations in which to inject CAP18™ so as to surround the invert of this manhole with
injection substrate in the vadoze and saturated zones.

As an additional safety measure for the on-site storage of CAP18, a chain link fence was erected
behind the Plaza to store totes of CAP18™ (2100 Ibs net weight each). The first shipment of
totes was delivered to the Site on July 31, 2007, and the fence area was locked overnight during
the duration of CAP18™ injection applications.
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34.3 CAP18™ Injection Application

CAP18™ Injection remediation activities began on August 1, 2007, with a safety meeting with
representatives of MUNDELL, Midway Services Inc. (MIDWAY), and DBI. MIDWAY
performed injection of CAP18™ using a truck-mounted Geoprobe Model 5410 drill rig.
CAP18™ totes were moved around to injection locations using a fork lift, and safety barricades
were erected with yellow caution tape around each drilling area to shield the general public from
drilling activities. All members of the remediation activities wore bright vests and level D
personal protection equipment.

CAP18™ was injected into each injection point using the following protocol:

1) At each injection point, the geoprobe would direct push the drill rods down to the bottom
depth, which after the first five borings, was determined to be just into the lower clay till

layer.

2) The total poundage of CAP18™ loading designed per boring was then confirmed at each
location, and a conversion of 7.2 pounds per gallon was made to estimate the amount of
gallons required. From this amount, the estimated amount of 3-foot lifts was calculated,

with the bottom lift being just into the clay till, and the top lift being anywhere from 1-3
feet above the observed water table (to account for seasonal fluctuations).

3) A 5-gallon bucket was used to load the CAP18™ from the tote into a hopper to stage the
CAP18™ prior to delivery into the borehole. Graduations were put on both the 5-gallon
transfer bucket and the hopper so as to keep track of quantities.

4) CAP18™ was then pumped from the hopper using a geoprobe grout system (GS-1000
series), through tubing sealed and connected to the tooling rods down into the bottom of
the drill rods, where it was slowly injected under pressure into the formation at the 3-foot
lift intervals and loading requirements established above.

CAP18™ injection remediation activities continued in each area as designed through the month
of August 2007. At the end of the program, there was a slight amount of CAP18™ remaining, so
three additional injection points were added to Source Area A on September 4, 2007, in which
approximately 396 Ibs of CAP18™ was injected into each. After each boring was completed, it
was filled with granular bentonite and capped with either topsoil if in grassy areas, or asphalt
patch in the parking areas. Photographic documentation of these remediation activities is
provided in Appendix F.

Table 20 is provided which shows the summary of CAP18™ injection quantities for each
injection point, and each source area. Locations of all injection points are shown on Figure 43,
the final design layout and as-injected documentation of CAP18™ distribution. The contour of
the clay till in areas of injection is illustrated on Figure 44. Approximately 14,200 lbs, 20,300
Ibs, and 12,500 1bs of CAP18™ were injected during this application into Source Areas A, B and
C, respectively.
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3.5 POST REMEDIATION MONITORING COMPLETED

Since the injection application was completed in September, 2007, there have been two rounds of
quarterly groundwater monitoring. Analytical Data for each event is provided in Appendix H.

3.5.1 Groundwater Monitoring Post-Remediation — September 2007

utilized for uniform low flow purging and sample collection. This microPurge pump uses a
quick-change, one-piece bladder design. After obtaining depths to water levels, the twenty (20)
quarterly monitoring wells were sampled from the middle of the screened intervals using the
bladder pump connected to a Troll 9000 multi-parameter meter. Prior to sampling wells the
geochemical parameters were monitored with the Troll 9000 through an inline flow cell until
temperature, pH, conductivity, and oxidation reduction potential values stabilized. The pump
was decontaminated between wells and the bladders were disposed of after sampling each well.

Groundwater samples were collected into three 40-milliliter glass sample vials containing the
preservative hydrochloric acid (HCIl). Groundwater sample vials were placed in a cooler
containing ice. All water samples were delivered to Pace Analytical Services, Inc. (Pace) using
the appropriate chain-of-custody protocol for laboratory tests. The samples were analyzed for
VOCs via U.S. EPA SW-846 Method 8260. Pace laboratory certificates of analysis for the
groundwater samples analyzed are presented in Appendix H. Results for this event are presented
on Figure 45 (potentiometric surface map), Figure 46 (groundwater analytical results summary),
and are summarized on Table 13.

3.5.2 Soil Investigation During Sewer Tie-In Construction — October 2007

Confirmation of PCE impacts emanating from the sewer system were documented during the
excavation activities that occurred during sewer tie-in activities on October 1, 2007, whereby a
new sewer line was being connected to the existing manhole at the bend of the sewer line which
travels from the south to the north side of Michigan Street. In this excavation, one soil sample
was obtained from the backhoe bucket at a shallow depth (approximately 4 feet bgs) which
contained 243 ug/kg PCE (above 2006 RISC Default Residential Cleanup Level for soil). One
deeper soil sample was obtained with a stainless steel hand auger immediately adjacent and
below the invert of this manhole (approximately 9 feet bgs). This sample contained a PCE
concentration of 2,300 ug/kg (above the 2006 RISC Default Commercial/Industrial Cleanup
Level for soil). None of these deeper soils aside from the sample were removed as the utilities
surrounding the manhole prohibited such activity. Analytical results are summarized in Table
14, illustrated on Figure 35, and the complete laboratory report is provided in Appendix H.

3.5.3 Groundwater Monitoring Post-Remediation — December 2007

Quarterly groundwater sampling was performed after injection activities on September 19 and
December 12-14, 2007 for the 4™ Quarter 2007. After obtaining depths to water levels, the
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twenty (20) quarterly monitoring wells were sampled using the Sample Pro Portable MicroPurge
Pump was utilized for uniform low flow purging, and the Troll 9000 multi-parameter meter was
used to monitor geochemical parameters prior to sample collection. The pump was
decontaminated between wells and the bladders were disposed off after sampling each well.
Groundwater samples were collected using the same protocol described above, and were
delivered to Pace using the appropriate chain-of-custody protocol for laboratory tests. The
samples were analyzed for VOCs via U.S. EPA SW-846 Method 8260. Pace laboratory
certificates of analysis for the groundwater samples analyzed are presented in Appendix H.
Results for this event are presented on Figure 47 (potentiometric surface map) and Figure 48
(groundwater analytical results summary), and are summarized on Table 13.

Preliminary results after two quarters of post-injection monitoring indicate reductive
dechlorination has started in Source Area B. Results in Source Area A and Source Area C are
showing a decline in concentrations, but not to the degree yet that confirms reductive

post-injection may pass before signs of dechlorination become evident. The results in
Source Area B are therefore encouraging, and the other two areas (Source Area A and Source
Area C) are expected to begin showing dechlorination signs within the next couple of quarters.
Ongoing monitoring will continue to observer the progress as is described further below.

3.6 REMAINING INVESTIGATION AND REMEDIATION TASKS

There are some additional investigatory activities that have been discussed with IDEM, and some
remaining remediation tasks MUNDELL is proposing to mitigate indoor air vapors in select
Apartment buildings. The following sections describe the proposed activities.

3.6.1 Additional Monitoring Well Installation in Cemetery Parking Lot Area

MUNDELL has made several attempts to obtain access to the Floral Park Cemetery property
south of Michigan Plaza for soil and groundwater sampling purposes, all of which to date have
not been successful. In the May 27, 2007 correspondence to IDEM, MUNDELL communicated
that Floral Park Cemetery representatives have verbally communicated that access will be
granted in 2008 to install one monitoring well. MUNDELL proposes limited soil and groundwater
testing in the locations shown on Figure 49 to assess conditions downgradient of Source Area A
and be able to monitor conditions of the CAP18™ remediation. These locations were chosen
based on distance from Source Area A, and some newly developed site features of that area
which is now a paved parking lot with a retention pond that since its development, has always
been empty each time MUNDELL was on Site. These activities will be documented with results in
the quarterly reporting period in which they occur (see Section 3.8.3).
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3.6.2 Additional Indoor Air Mitigation Systems at Apartments

The testing results from previous indoor air evaluations at the Michigan Meadows Apartments
(MUNDELL 2002a, 2003b, 2004a) were determined by IDEM and the Marion County Health
Department to not indicate any short-term health concerns for residents. As an added precaution
during the remediation of groundwater impacts in the southern portion of the Apartments
property, and based on long-term risk calculations that have been performed (provided in
Appendix E), MUNDELL pr es the i 1 iti -

depressurization units as Air Mitigation Systems, similar to the systems installed and currently

active at the Michigan Plaza. These units will be installed to introduce the active control of
vapors at Apartments Building Nos. 1, 6 and 10, in the general locations identified on Figure 49.
These buildings were chosen as they have exhibited slightly elevated indoor air vapors
historically, and they are the buildings most adjacent to the PCE groundwater plumes identified
and currently being remediated in Source Area B and Source Area C. Monitoring of these
systems will occur immediately and follow-up indoor air sampling will occur shortly thereafter,
as discussed further in Section 3.8.3. These activities will be documented with results in the
quarterly reporting period in which they occur (see Section 3.8.3).

3.7 COMMUNITY RELATIONS PLAN

AIMCO and MUNDELL have managed site investigation and remediation activities with ongoing
communication to the residents, tenants and adjacent property owners consistently throughout
the project. Pursuant to Indiana Code (IC) 13-25-7, a Community Relations Plan has been
formally prepared in accordance with the Indiana Department of Environmental Management’s
(IDEM) Oftice of Land Quality nonrule policy document Waste-0049-NPD. The purpose of the
plan is to ensure the surrounding community will continue to be made aware of the history,
status of the project, and remediation activities at the above-referenced Site so that there
continues to be community participation and attentive response to public questions. The plan
documents community relations that have been completed to date and outlines additional steps to
update and enhance such communication such that that the ultimate goal of protecting human
health and environmental quality is met and understood. A copy of this community relations plan
is provided in Appendix I.

3.8 MONITORING AND SAMPLING PLAN

A monitoring and sampling plan has been established for the groundwater monitoring and indoor
air monitoring to track progress of the remediation. The Quality Assurance Project Plan (QAPP)
for this project was provided in the Further Site Characterization Report (MUNDELL, 2006b),
therefore no additional submission is required by the RISC technical guide. These monitoring
and sampling activities are proposed, and are subject to change based on IDEM’s review and site
conditions.
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3.8.1 Groundwater Monitoring Program
N

Groundwater monitoring activities will consist of quarterly groundwater sampling of the existing
twenty (20) monitoring wells established with IDEM on May 25, 2007, with the addition of at
least one more monitoring well in the Floral Park Cemetery property, for a total of
twenty-one (21) groundwater monitoring wells sampled on a quarterly basis. The following
constitute this quarterly groundwater monitoring network:

AT W, A O
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MMW-P-01, MMW-P-02, MW-P-O3 S, MMW-P-03D, MMW-P-04, MMW-P-05,
MMW-P-06, MMW-P-07, MMW-P-08, MMW-P-09, MMW-11S, MMW-P-10S,
MMW-P-10D, and MMW-P-09D and proposed MMW-P-11, and

2)  Two (2) Keramida monitoring wells: MW-168S and MW-168D.

In addition to collection of groundwater levels from each of these monitoring wells, MUNDELL
will measure groundwater levels from four nests of Keramida monitoring wells surrounding the
Plaza Property for the purpose of more accurately determining the groundwater flow direction
and gradient over this wider area. The following additional wells will have their groundwater
levels measured each quarter:

3) Eight (8) Keramida monitoring wells: MW-167S, MW-167D, MW-169S, MW-169D,
MW-170S, MW-170D, MW-171S and MW-171D.

For at least the next two years post-injection period, groundwater samples will be submitted to
Pace Analytical Laboratories for VOC analysis via U.S. EPA SW-846 Method 8260, along with
appropriate duplicate (DUP), matrix spike (MS) and matrix spike duplicate (MSD). Baseline
groundwater geochemical parameters (pH, dissolved oxygen, oxidation-reduction potential,
conductivity, and temperature) will be measured with a low-flow cell and multi-parameter water
quality probe throughout the first two years of the post-injection period to evaluate whether
aquifer conditions continue to be favorable for natural attenuation of the indicator compounds at
the Site. Additional geochemical parameters (nitrate, sulfate, ferrous iron) will be performed
quarterly during the first year post-injection period in a minimum of three monitoring wells per
Source Area so as to obtain data inside and outside the aquifer treatment zone. Nitrate analyses
will be performed by Colormetric Method 352.1, and Sulfate Analyses will be performed by
EPA U.S SW 846 Method 9038, both by Pace. A field Colormetric Hach Method 8146 test kit
will be used to collect ferrous iron (Iron II) readings during all sampling events, which will be
compared with the total Iron results collected pre-injection in each Source Area.

Additional aquifer chemical parameter testing is planned to occur within the first year post-
injection period, but will be scheduled based on observed response and development in each
plume area. Additional aquifer parameters including methane, ethene, and ethane will be
analyzed to evaluate indicator compound breakdown and redox-sensitivity. In addition, volatile
fatty acids (VFA) be analyzed within the first year to evaluate substrate distribution and lifetime
duration of the product. These samples will be collected in select monitoring wells
representative of each plume within the next two quarters of 2008 to monitor the presence of
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Ra

residual CAP 18™ in the aquifer and to provide additional monitoring of aquifer conditions.
Future monitoring of these constituents will be performed as needed to evaluate the natural
attenuation process.

In addition to the twenty-one (21) groundwater monitoring wells that are sampled on a quarterly
basis, an additional fourteen (14) groundwater monitoring wells will be sampled on an annual
basis, as established with IDEM on May 25, 2007 for the purpose of monitoring the wider

i i iti manating from Genuine. The following lists these additiona

wrala-
WUILLS.

1)  Six MUNDELL monitoring wells: MMW-2S, MMW-3S, MMW-4D, MMW-
5D, MMW-6D, MMW-7S, and

2)  Eight (8) Keramida monitoring wells: MW-167S, MW-167D, MW-169S,
MW-169D, MW-170S, MW-170D, MW-171S and MW-171D.

A table listing the proposed monitoring and sampling program monitoring wells, analytical
methods and frequency is included as Table 21, and is also illustrated in Figure 50.

3.8.2 Air Mitigation System Monitoring Program

As part of the continued Air Mitigation System Monitoring Program, MUNDELL will continue to
monitor the discharge air at each of the units at the Plaza, both with a PID and analytical testing.
These activities will also commence after the installation of the sub-floor slab depressurization
units proposed in Section 3.6.2.

In addition to this quarterly sampling, another round of indoor air samples will be collected after
each of the three Apartment units in which systems are being installed, along with samples from
each of the four existing units in the Plaza. Four ambient air samples will be collected to allow
for the assessment of background air quality in the area at the time of site closure. Each air
sample will be collected in a six-liter, evacuated, stainless steel Summa Canister equipped with a
passive flow controller set to fill the canister over a 24-hour period to collect an anticipated total
volume of 400 milliliters of air per canister. The canisters will be shipped back to DataChem
Laboratories for analysis by a gas chromatograph/mass spectrometer (GC/MS) for TCE, PCE,
cis-1,2-DCE, and VC utilizing a modified U.S. EPA Method T0-15 for Single lon Monitoring
(SIM).

MUNDELL does not anticipate the need for further indoor air testing after this next event, but will
continue monitoring the discharge air from each unit on a quarterly basis through the first year
post-injection, at which time the program will be evaluated. If vapor concerns are not able to be
permanently eliminated through the ongoing mitigation systems, and current groundwater
remediation, some form of permanent engineering control may need to be established, but this is
not anticipated.
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3.8.3 Corrective Action Progress Reporting

Results of the each quarter’s groundwater sampling and air monitoring data will be summarized
in a quarterly remediation progress report for the quarter in which the monitoring is performed.
As the groundwater monitoring program is continued, plume stability and projected time-to-
cleanup analyses will be performed. Plume stability analyses will be performed using the Mann-
Kendall trend test outlined in the Appendix 3 of the 2001 IDEM RISC Technical Guide. The
need for additional remediation steps (if needed) will continue to be evaluated based on plume
stability status, the trends in indicator compound concentrations and evaluation of groundwater
geochemistry. A Site closure report will be submitted either when indicator compounds for the
Site remain below the remedial objectives for eight (8) consecutive quarters, or at the conclusion
of a full seven (7) year plume stability monitoring period.

3.9 PROJECTED WORK SCHEDULE

Quarterly sampling commenced during the first quarter of 2007 and is ongoing. The CAP18™
injection application occurred August 1, 2007 through September 4, 2007, with no further

injections since, but two additional, post-injection monitoring events. The next ‘“annual”
groundwater sampling event is scheduled for the 2™ quarter of 2008. A final Site Closure Report
is scheduled to be filed with IDEM no later than 2014, but may be realized earlier depending on
remediation progress at the Site.

Remedial action at the Site will conclude with demonstration through confirmation sampling that
2006 RISC Default Commercial/Industrial Cleanup Levels have been achieved for indicator
compounds in groundwater. Site closure with institutional controls will be pursed either when
cleanup goals have been achieved and maintained for a two-year monitoring period, or when the
plume is shown to be stable or decreasing after a full seven (7) year stability monitoring period.
At the time of site closure, a certificate-of-completion (CoC) and a covenant-not-to-sue (CNTS)
will be sought from IDEM and the Governor’s Office of Indiana.

Table 21 has been provided to communicate the anticipated schedule of groundwater
monitoring, air monitoring and reporting requirements. The timeline offered in this table is
proposed, and because it cannot yet be predicted how long remediation will be required, a
definitive year of closure is only shown as an estimated value. The next year of testing and
evaluation will help better determine the effectiveness of these remediation activities and any
remaining activities warranted.
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REMEDIATION WORK PLAN

Michigan Plaza, Indianapolis, Indiana

MUNDELL PROJECT NO. M01046
FEBRURARY 22, 2008

MUNDELL & ASSOCIATES, INC.



Table 1
Soil Analytical Results
Phase II Investigation
Michigan Meadows Apartments

Indianapolis, Indiana
MUNDELL Job No.: M01046

Sample (Depth in feet) Sample Date PCE TCE cis-1,2-DCE trans-1,2-DCE Vinyl chloride
— up/kg ug/kg ug/kg, ug/kg ug/kg
MMW-1S (14-15) 9/10/2004 2,100 19 <5.0 <5.0 <2.0
MMW-2S (13") 9/10/2004 <50 <50 <50 <5.0 <20
MMW-3S (9-10") 9/10/2004 <50 <50 <5.0 <50 <20
MMW-4D (9-10) 9/10/2004 <50 <50 <50 <50 <20
MMW-5D (11) 9/10/2004 <50 <50 <50 <50 <20
MMW-6D (11-12) 9/10/2004 <50 <50 <50 <50 <20
MMW-78 (15.5-16.5") 9/10/2004 <5.0 <50 2_6 <50 <2.0
IDEM RISC 2006 Default
Industrial Cleanup Level ) 60 82 5800 14,600 13
IDEM RISC 2006 Default
Residential Cleanup Level ) 58 57 400 680 3

Note:

Al Values Over IDEM RISC Industrial Default Cleanup Level shown inRED

All Values Over IDEM RISC Residential Default Cleanup Leve! shown ir BLUE
PCE = Tetrachloroethene; TCE = Trichloroethene; cis-1,2-DCE = cis-1,2-Dichloroethene; trans-1,2-DCE = trans-1,2-Dichloroethene
Data on this table was originally presented as Table 3 in MUNDELL's Phase Il ESA (Michigan Apartments), dated May 5, 2005




Dates of Monitoring: September 10, 2004 - December 12, 2007
Remediation Work Plan

Michigan Plaza
Indianapolis, IN

MUNDELL Project No.: M01046

7710704 3710708 7705 L7705 07 S1a07 S1a707 o7T5707 19707 T2z 2712707
well Date of Top of Casing | Total |Screened Interval| Depthto | Groundwater | DeptiTo | Groundwater |2/2107 Depth| Grounawater | DepthTo | Groundwater | DepthTo | Groundwater | DepthTo | Groundwater
i Elevation | Depth Water Elevation Water Flevation to Water Klevation Water Elevation Water Elevation Water Elevation
(et MSL) | (et (e ) (feet M50 (feed) {feet MSL) Feed) {fect M5L) (Geed) (fest MSL) ety (et {Fect MISL)
Guo-Site Moniioring Weils
MMW-P-01" 9/28/2005 71579 8 | 1800 - 2800 19.51 696.28 18.17 697.62 18.95 696.84 19.69 696.10 1943 696.66
[~ 71678 s | 2000 - 3000 . 552 513 I 556 s 20.90 695.80 1042 56,28
5/27/2085 716.76 30 .78 69552 15.13 697.57 19.56 696.74 2042 696.28
MMW-P-038' 9/26/2005 71655 g | 1800 - 2800 20.60 695.95 19.03 697.52 19.79 696.76 2079 695.76 20.19 696.36
MMW-P-03D' 9/27/2005 716.45 35 | 2500 - 3500 2049 695.96 18.93 697.52 19.70 696.75 20.63 582 | 20 696.35
MMW-P-04'" 9/26/2005 716.27 g | 1800 - 2800 2027 696.00 18.77 697.50 19.51 696.76 2049 095.78 xx 696.56*
MMW-P-05' 9/26/2005 716.12 | 1800 - 2800 19.99 696.13 18.58 697.54 1931 696.81 20.14 695.98 19.57 69655
MMW-P-06" 9/28/2005 71650 28 | 1800 - 2800 2042 696.08 18.94 697.56 19.70 696.80 2057 695.93 2006 696.44
MMW-P-07" 1/11/2007 71530 28 1800 - 28.00 1748 697.82 18.20 697.10 18.84 696.46 1817 697.13
MMW-P-08' 11172007 715.22 28 | 1800 - 2800 17.33 697.89 18.09 697.13 18.61 696.61 18.03 697.19
MM \V-I’—lUSI 6/1/2007 714.59 28 13.00 - 28.00 17.70 696.89 13.30 695.19 17.58 697.01
MMW-P-10D' 6/112007 714.98 33 | 2800 - 3800 18.09 696.89 18.69 694.86 17.95 697.03
Off-Site Monitoring Well (Cemetery ROW)
MMW-P-095' 112972007 715.36 | 1800 - 2800 18.94 696.42 1959 695.77 20.17 696.29 19.98 695.38
MMW-P-09D’ 5/31/2007 715.21 45 35.00 - 45.00 19.40 695.81 2035 696.29 19.76 695.45
Off-Site Monitaring Wells (Keramida)
MW-1678" 5/21/2001 716.25 2171 1200 2200 18.78 697.47 1774 698.51
MW-167D" 171172002 71625 3297 | 2800 _ 33.00 18.50 69745 1781 608,44
:
MW-1688 1/18/2002 714.79 292 | 1192 - 2192 18.09 69670 i7.19 697.60 17.97 696.82 51.73 684.39 1732 657.47
woiesD!
MW- 165D 71471 3102 | 2102 - 3102 18.00 696.71 17.07 697.64 17.87 696.84 5311 68447 1722 697.49
N
MW-1698 \/16/2002 25 | 1500 - 2500 2030 695.15 18.92 697.03 )
MW-169D" 171612002 37.00 20.77 60146 18.87 §96.36
aMw_1708!
MW-1768 7174 27 | 1700 - 2700 19.41 697.99
MW-1700" V1672002 717.34 39 | 3400 - 39.00 19.35 697.99
a MW-1715" 172212002 71183 2 1Dan - a0 15.04 506.70
S




T T T T T T T T T T T T T T T
MW-1710! 1222002 71188 | 49 | 4400 - 4900 ] | 15.23 69665 |
NOTES
Manitoring, Well IDs in boid indicate the quarterly monitoring nerwork
' Wells as a part of the annual monitoring well network
Off-Site Monitoring Wells (Michigan Meadaws Apartments)
MMW-1S! 82072004 713.66 20 10.00 - 20.00 | 4654 697.42 1539 698.27 15.97 697.69 1636 697.30 15.68
MMW-25! 82012004 343 s | 1000 - 2000 g 697,78 1479 698.64
MMW-3s' 812612004 71L58 3o MBS0 - 19500 iass 699,00 11.63 699.95
MMW-4D! 8/25/2004 Mo o6 | 4730 - 8250 3o 697,85 12.88 698,76
MMW-5D' 8/24/2004 s | 600 - as00| 5o 698,04 12.85 698.90
MMW-612' 8/23/2004 st [ 3900 - 4900] s 98,16 372 £98.96
MMW-75" 8/24/2004 % | 1200 - 200 0, 698.23 1337 698,98
MMW-gs' 11172007 714.75 24 | 1400 © 2400 16.44 698.31 16.94 697.81 17.41 697.34 16.78 697.97
MMW-95' 1122007 714.09 25 | 1500 " 2500 16.30 697.79 17.01 697.08 17.45 696.64 1645 697.64
MMW- 108! 1/12/2007 713.23 25 15.00 ° 25.00 16.45 696.78 15.87 697.36 1617 697.06 1558 697.65
MMW-118! 5312007 713.69 33| 2300 - 33.00 1598 697.71 1643 697.26 15.77 697.92
NOTES
Monitoring Well [Ds in bold indicate the quarterly monitoring network
@ - Wells as a part of the annual monitoring well network




Groundwater Analytical Results
Apartments Monitoring Wells Sampling

Table 2b

Indianapolis, Indlana
MUNDELL Job No.: M01046

Well 1D Sample Date PCE TCE cis-1,2-DCE trans-1,2-DCE Chloroform Vinyl chlorido Mathylene chloride Naphthaleno lzf;:;l::‘l'om Tolueno Acotone
ugh ugll uglt ugll ugl ugh ugh ugh uglh gl gl
MMW-18 ©/10/12004 <50 <50 <50 <50 <5.0 4 <5.0 <5.0 <56.0 <5.0 <25
MMW-18 111612005 130 83 <56.0 <5.0 <5.0 0.2 <5.0 <5.0 <5.0 <5.0 <25
MMW-18 0/5/2008 200 13 <5.0 <5.0 <5.0 4.6 <5.0 <5.0 <5.0 <5.0 <25
MMW-25 91012004 <5.0 <50 <50 <5.0 5.0 <20 <5.0 5.0 5.0 5.0 <25
MMW-28 11/8/2005 <5.0 <5.0 <5.0 <5.0 <5.0 <20 52 <5.0 <5.0 <5.0 <25
MMW-28 0/5/2008 <5.0 <5.0 <5.0 <5.0 <5.0 <2.0 5.2 <5.0 <5.0 <5.0 <25
MMW-35 8/10/2004 <50 52 <50 <50 <5.0 <20 <5.0 <5.0 <5.0 <5.0 <25
MMW-3S 11/6/2005 <5.0 28 54 <5.0 <5.0 <20 <5.0 <5.0 <5.0 <5.0 <25
MMW-3S 9/5/2008 <5.0 23 7.4 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 <5.0 <25
MMW-4D 8/10/2004 <50 <5.0 280 <50 <5.0 200 <5.0 <5.0 <5.0 <6.0 <25
MMW-4D 111012005 <0 S0 850 <0 &0 20 0 50 %0 0 5
MMW-4D 6/5/2008 <5.0 <5.0 1100 23J <5.0 220 <5.0 <5.0 <5.0 <5.0 <25
MMW-5D 9/10/2004 <5.0 <5.0 300 13 <5.0 270 <5.0 <5.0 <5.0 <5.0 <25
MMW-50 11/1072005 <5.0 <5.0 3800 19 <5.0 140 <5.0 <5.0 <5.0 <5.0 <25
MMW-5D 0/5/2008 <50 <50 2602 <50 <50 170 41J <50 <50 <50 <250
MMW-6D 9/10/2004 <5.0 <5.0 540 <5.0 <5.0 400 <5.0 <5.0 <5-.0 ;;) <25_
MMW-8D 1171072005 <5.0 <5.0 750 <5.0 <5.0 700 1.2 <5.0 <5.0 <5.0 <25
MMW-80 0/5/2008 <5.0 <5.0 300 <5.0 <5.0 440 <5.0 <5.0 <5.0 <5.0 <25
MMW-78 9/10/2004 <5.0 <5.0 85 <50 <5.0 <2.0 <5.0 <5.0 <5.0 <5.0 <25
MMW-78 11/6/2005 <5.0 <5.0 95 <5.0 <5.0 <2.0 <5.0 <5.0 <5.0 <5.0 <25
MMW-78 0/5/2008 <5.0 <5.0 5.8 <5.0 <5.0 4.5 <5.0 <5.0 <5.0 <5.0 <25
'12 i:‘:g;fglz’:fp‘f:j::‘ . 55 xn 1,000 2,000 1,000 P) 350 2,000 NA 20,000 92,000
Rektenial leimp Love : s s K 100 w ! : = h n m

Note:
All Values Over IDEM RISC Industrial Default Cleanup Level shown in RED
All Values Over IDEM RISC Residential Default Cleanup Level shown in BLUE

PCE = Tetrachloroethene; TCE = Trichloroethene; cis-1,2-DCE = cis-1,2-Dichloroethene; trans-1,2-DCE = trans-1,2-Dichloroethene




Al Values Cvar IDEM RISE incuntral Defeull Clemnun Lavel shovwn n #8E0

Al Vatuns Crar IDEM RISC Aesdartal Defauil Cleanun Lesed shown in BLUE
PCE = Teranhipdceiinars TOE = Thohinrosinens, co8-1,2-D0E @ cip-1,2-Dchioroaiidng; rans-1,2-00E = rens- 1,7 Dohlamathens

Ll of s tabin waa arignally presarted s Tabls 10 MUNDELL s Phike [ E3A, daird February 14, 2418

Table 3
Soll Analytical Resulis
Phasa Il Invastigation
Michigan Plaza
Indianspoiis, Indiana
MUNDELL Job No.: MO1048
Maiiia Skewplis Dinke PGE TCE cls-1,2-DCE | trans-12-DCE | Chiorofarm | Vinyl chierids
u kg u u u%“;‘g ugeg
GEOT (1557 LTI ‘% =60 X =50 g o0
GR02 T A0 35 <50 <50 «A0 €50 & 20
GRO3 {18 BriaRom 230 <81 <50 = 5.0 5.0 <20
GF-IJH-HH';I ErisR004 Jon = B =5.0 =00 <50 <30
GROSIT) B0 < 5.0 =51 <5.0 <50 < 50 <30
ICEM RIST 2006 Dakault ,
Industng! Cleanup Lovel ol e 5,800 14,008 1,00 13
IEW RISC 2006 Dafault
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Table 15
Evaluation of Remedial Alternatives
Michigan Plaza
3801-3823 W. Michigan Street
Indianapolis, Indiana
MUNDELL Project No.: M01046
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. : Easy; no _—
Contaminant concentrations show some IDEM RISC May not be able to No impact to action needed At least 7 Pre-injection MNA rate was nof|
Monitored Natural degradation to daughter products, but 2006 decrease COC " In-Situ Geochemicall rapid enough at Site to achieve
) Treats GW Lo ! Ut i carsfor | NA | None ’ !
Attenuation "€ | geochemically, aquifer may not maintain]  S°" Protective | ommercial/ | concentrations down to | SUT0uding | - Unknown | monitor None environment years fo cleanup in a reasonable time
i i N P residents geochemical monitoring
suitable environment for full degradation| Industrial cleanup objectives .. frame.
conditions
Soil type; depth to
Air Sparging with Ozone Moderate in Comam{namconcenlmuons were IDEM RISC May not be able to May hﬂ\fe been| Comphf:aled: Space for | groundwater; depth Trenching and system Layout
! . Treats GW and decreasing from 1995-2004, but . 2006 decrease COC instrusive to requires | permanent of impacts; Usually 3-5 .| would have been too intrusive
Injection and Soil Vapor sandy soils ° ; ! Slow Protective ) Unknown ) NA | High :
Extraction Soil similar to Site geochemically, aquifer may not maintain Commercial/ | concentrations down to | businesses and| extensive structure Vacuum/blower years and extensive with roadway and}
suitable environment for full degradation| Industrial cleanup objectives residents construction | required | pressures, effective 3 areas (o treat.
radius
Rapid - in No impnc‘| to Moderate; - High initial costs; Site Source
Short when | Chemical oxidation can treat halogenated] o - IDEM RISC Showd BeRTe ° injection is e I Areas are spread out; chemical
Chemical Oxidation | | cffectively | aliphatic compounds but it mustbe |, _‘"‘"f‘cé“;‘f Protecti 2006 decrease all SOC N residents; Uik moderate in | o POy ";:\:‘:j“’m"z::""s‘:;" 0?;' "::;m’sl NA | none | distribution will be difficult
(Ozone/Fenton's Reagent) distributed; | distributed to impacts to allow rapid to [0 °% > ™ roeetive | Commercial °°;“e“‘“'“§,"5 f’w“_;" e et || eases healh | e el o it under roadways/buildings and
long when not, allow for chemical reaction, s no Industrial | Cleanup oblectives I ave heall and safey |O71"8 18 P yection: likely not effective; multiple
reached by distributed effectively | and safety ; tanker trucks Leree
Ao issues. injections
injection. concerns.
Mod Moderate initial cost; Product
Presence of daughter products indis oo o i‘:fy o injection spacing as cascade
resence of dughter products indicates | depending on IDEM RISC ) Moderate; Need ) ) should alow distribution under
In-Situ Bioremediation subsurface conducive to degradation; | distribution of | 2006 Can achieve cleanup No impact to injection is temporas In-situ geochemical | On the order roadway and building.
CAPIS™) Treats GW | Moderate | geochemistry is reasonable and can be | parent Protective | (b criteria if product surrounding | Unknown | relatively m;"s R:Z environment; sail |of 3 years post|  NA | None | o U C T round
enhanced; potential for long-lasting | chemicals and ! istribution is effective, | _residents simple, low | 2°°* type injection. i romultinh
nection cotion TrSTAaT osare | CHTETE it y-req
injection. yect P injections depending on
spacing. allowed. response
NOTES:

GW = Groundwater
NA=Not applicable




Table 16
Indicator Compounds Toxicity Characteristics

Remediation Work Plan
Michigan Plaza
3801-3823 West Michigan Street
Indianapolis, IN
Mundell Project # M01046

, . Reference Doses Cancer Slope Factors
Compound MW | KOC Kow SoL H Dia Oral Inhalation Oral Inhalation
g/g-mol | L/Kg | (mg/L)/(mg/L)] mg/L | dimensionless cm’/s mg/kg-day | mg/kg-day 1/(mg/kg-d) | 1/(mg/kg-d)
Tetrachloroethene (PCE) 165.8 | 155 468 200 0.754 0.072 0.01 0.01 0.052 0.021
Trichloroethene (TCE) 1314 | 166 513 1100 0.422 0.079 0.003 0.01 0.1 0.054
cis-1,2-Dichloroethene (cis-1,2-DCE) 97.0 [355 72.4 3500 0.167 0.0736 0.01 0.01 NL NL
trans-1,2-Dichloroethene (trans-1,2-DCE) | 97.0 | 52.5 117 6300 0.385 0.0707 0.02 0.02 NL NL
Vinyl Chloride (VC) 62.5 18.6 31.6 2760 1.11 0.106 0.003 0.029 1.5 0.031

MW  -Molecular Weight

KOC -Organic Carbon Partition Coefficient

KOW -Octonol/Water Partition Coefficient

SOL  -Aqueous Solubility

H' -Dimensionless Henry's Law Constant (H' = Henry's Law Constant(atm-m3/mol) x 41)

Di,a  -Vapor Phase Diffusion Coefficient

NL is not listed in RISC Technical Guide
Values for MW, KOC, SOL, H', Di, Refrence Doses, and Cancer Slope Factors are from the RISC Technical Guide Appendix A 2006 Tables.
Values for KOW are from the EPA Soil Screening Guidance Technical Guide (July 1996, EPA/540/R-95/128)




Table 17

EC—k

Geochemical Parameters
Sample Collection Date: October 22, 2004

Phase II Investigation
Michigan Meadows
Indianapolis, IN
MUNDELL Project No.: M01046
Well Temperature ORP pH | Dissolved DO Conductivity

¥) (mV) eH) (ug/L) (uS)
MMW-3S 61 350 7 9,700 810
MMW-4D 59 -30 7 10,000 1,200
MMW-5D 62 -25 7 10,000 750
MMW=6D 66 =54 7 9,000 590
MMW-7S 69 12 6 9,000 710

Notes:

1) Geochemical parameters were monitored with the Troll 9000 multi-parameter meter through an inline flow
cell until dissolved oxygen (DO), temperature, pH, conductivity, and oxidation reduction potential (ORP) values

stabilized.

2) Data was rounded to two (2) significant figures.




Table 18

Expanded Geochemical Parameters Evaluation

Sample Collection Date: April 2007

Remediation work Plan

Michigan Plaza
Indianapolis, IN
MUNDELL Project No.: M01046
Well Temperature ORP pH Dissolved Oxygen Conductivity Total Hardness |Total Iron| Nitrate
(F) (mV) (pH) (ug/L) (uS) (mg/L) (mg/L) | (mg/L)
MMW-18 58 290 8.0 4,800 920 510 <0.10 13
MMW-2S 55 340 7.0 8,200 570 350 5.0 3.0
MMW-8S 60 -2.0 8.2 2,300 970 420 14 <0.10
MMW-9S 58 200 7.5 2,900 1,400 770 <0.10 2.4
MMW-P-08 59 330 7.0 4,000 1,700 720 0.01 7.7

Sulfate

(mg/L)
87

38
240
250

190

Notes:

1y A g teProP, frta AdsoroD. P, ' 4 T 1 0866-multh TN
Ty 70 sampre Pro rortavie iviicrorurge Pump connected to-a tror J000-muiti=parameter meter was utiized for

dissolved oxygen (DO), temperature, pH

2) Data was rounded to two (2) significant figures.

uniform purging. Geochemical parameters were monitored with the Troft 9000 through-an intine flow celtuntit
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August 1 - September 4, 2007

Table 20
CAP18 Injection Data

Michigan Plaza

3801-3823 West Michigan Street

Indianapolis, IN
Mundell Project # M01046

Injection o Depth of | Depth of | Injection Depth Total Amt CAP18
Point | Date of Injection | Boring | Clay il Range  |Total Amt CAP18 Injected
(ft) (ft) (ft) Injected (gallons) (pounds)
Source Area A:

A1l 8/16/07 39 39 17-38 235 168.9
A2 8/16/07 37 37 15-36 23.5 168.9
A3 8/16/07 39 NA 17-38 235 168.9
A4 8/17/07 42 42 17-41 23.5 168.9
A5 8/17/07 43 43 15-42 23.5 168.9
A6 8/17/07 42 42 17-41 23.5 168.9
A7 8/17/07 44 44 16-43 23.5 168.9
A8 8/17/07 44 44 16-43 235 168.9
A9 8/17/07 40 40 15-39 23.5 168.9
A10 8/17/07 39 NA 17-38 235 168.9
A1 8/17/107 43 43 15-42 23.5 168.9
A12 8/20/07 52 52 15-51 240 172.7
A13 8/20/07 34 34 15-33 23.5 168.9
A14 8/20/07 36 36 17-35 235 168.9
A15 8/20/07 36 36 17-35 23.5 168.9
A16 8/20/07 36 36 17-35 23.5 168.9
A17 8/21/07 39 39 17-38 70.4 506.6
A18 8/21/07 36 36 17-35 70.4 506.6
A19 8/21/07 36 36 17-35 70.9 510.4
A20 8/21/07 39 39 17-38 70.4 506.6
A21 8/21/07 36 36 17-35 70.9 510.4
A22 8/22/07 38 38 16-37 70.4 506.6
A23 8/22/07 39 39 17-38 70.4 506.6
A24 8/22/07 37 37 15-36 70.4 506.6
A25 8/22/07 36 36 17-35 70.9 510.4
A26 8/22/07 36 36 17-35 70.9 510.4
A27 8/23/07 36 36 17-35 709 510.4
A28 8/23/07 35 35 16-34 70.4 506.6
A29 8/23/07 36 36 17-35 70.9 510.4
A30 8/23/07 35 35 16-34 70.4 506.6
A31 8/23/07 35 35 16-34 70.4 506.6
A32 8/24/07 32 30 16-31 70.4 506.6
A33 8/24/07 34 34 15-33 70.4 506.6
A34 8/24/07 32 32 15-31 235 168.9
A35 8/24/07 34 34 15-33 235 168.9
A36 8/24/07 34 34 15-33 70.4 506.6
A37 8/24/07 32 32 16-31 70.4 506.6
A38 8/24/07 32 32 15-31 235 168.9
A39 9/4/07 36 NA 17-35 58.6 422 1
A40 9/4/07 36 NA 17-35 58.6 4221
A41 9/4/07 36 NA 17-35 58.6 4221

TOTAL AMOUNT OF CAP18 INJECTED IN SOURCE AREA A: 1,962.0 14,126.2




Table 20
s CAP18 Injection Data
August 1 - September 4, 2007
Michigan Plaza
3801-3823 West Michigan Street
Indianapolis, IN
Mundell Project # M01046
Injection o Depth of | Depth of | Injection Depth Total Amt CAP18
Point | Date of Injection | Boring | Clay till Range  |Total Amt CAP18 Injected
(ft) (ft) (ft) Injected (gallons) (pounds)
Source Area B;
B1 8/1/07 46 38 15-45.5 475 342.3
B2 8/1/07 42 NA 14.5-41.5 50.3 362.3
B3 8/2/07 45 39 14-44 47.1 339.2
B4 8/2/07 42 40 14-41 47.3 340.8
B5 8/2/07 40 39 15-39 46.9 337.7
B6 8/2/07 42 40 17-41 48.0 3454
B7 8/3/07 38 38 16-37 70.9 510.4
B8 8/3/07 38 38 16-37 70.9 510.4
B9 8/3/07 32 31 17-31 23.5 168.9
B10 8/3/07 28 24 15-27 69.3 498.9
B11 8/6/07 30 30 17-29 235 168.9
B12 8/6/07 32 31 16-31 71.4 514.2
B13 8/6/07 32 31 16-31 235 168.9
B14 8/6/07 32 31 16-31 71.4 514.2
B15 8/6/07 21 21 16-20 235 168-9
B16 8/6/07 27 27 17-26 68.2 491.2
%J N B17 8/7/07 31 31 15-30 235 168.9
W B18 8/7/07 27 27 17-26 70.4 506.6
B19 8/7/07 35 33 15-33 23.5 168.9
B20 8/7/07 39 38 17-38 69.8 502.7
B21 8/8/07 38 38 16-37 70.7 508.9
B22 8/8/07 38 38 16-37 70.7 508.9
B23 8/8/07 37 37 15-36 70.7 508.9
B24 8/8/07 34 34 15-33 70.4 506.6
B25 8/8/07 38 38 15-36 94.3 679.3
B26 8/9/07 35 35 16-34 70.4 506.6
B27 8/9/07 31 31 15-30 70.4 506.6
B28 8/9/07 36 35 17-35 94.9 683.1
B29 8/9/07 36 35 16-34 70.4 506.6
B30 8/9/07 35 35 16-34 70.4 506.6
B31 8/10/07 35 35 16-34 24.0 172.7
B32 8/10/07 36 36 17-35 70.4 506.6
B33 8/10/07 34 34 15-33 70.4 506.6
B34 8/10/07 35 35 16-34 235 168.9
B35 8/10/07 36 34 17-35 70.4 506.6
B36 8/13/07 37 37 15-36 235 168.9
B37 8/13/07 37 37 15-36 235 168.9
B38 8/13/07 36 36 17-35 235 168.9
B39 8/13/07 39 39 17-38 235 168.9
B40 8/13/07 39 39 17-38 23.5 168.9
B41 8/13/07 38 38 16-37 235 168.9
B42 8/13/07 38 38 16-37 23.5 168.9
B43 8/13/07 39 39 17-38 235 168.9




Table 20

August 1 - September 4, 2007

CAP18 Injection Data

Michigan Plaza
3801-3823 West Michigan Street
Indianapolis, IN

Mundell Project # M01046

Injection o Depth of | Depth of | Injection Depth Total Amt CAP18
Point | Date of Injection | Boring | Clay til Range  [Total Amt CAP18 Injected
(ft) {ft) (ft) Injected (gallons) (pounds)
B44 8/13/07 35 35 16-34 70.4 506.6
B45 8/14/07 40 40 15-39 70.4 506.6
B46 8/14/07 38 38 16-37 70.9 510.4
B47 8/14/07 37 37 15-36 70.9 510.4
B48 8/14/07 36 36 17-35 235 168.9
B49 8/15/07 36 NA 17-35 23.5 168.9
B50 8/15/07 34 34 15-33 23.5 168.9
B51 8/15/07 35 35 16-34 23.5 168.9
B52 8/15/07 37 37 15-36 235 1689
B53 8/15/07 36 36 17-35 23.5 168.9
B54 8/15/07 35 35 16-34 235 168.9
B55 8/15/07 36 36 17-35 23.5 168.9
B56 8/15/07 40 NA 15-39 61.8 445.2
B57 8/16/07 37 37 1+5-36 235 1689
B58 8/16/07 36 36 17-35 235 168.9
B59 8/16/07 37 37 15-36 23.5 168.9
B60 8/16/07 35 35 16-34 23.5 168.9
TOTAL AMOUNT OF CAP18 INJECTED IN SOURCE AREA B: 2,815.1 20,268.7




Table 20
3 CAP18 Injection Data
August 1 - September 4, 2007
Michigan Plaza
3801-3823 West Michigan Street
Indianapolis, IN
Mundell Project # M01046
Injection o Depth of | Depth of | Injection Depth Total Amt CAP18
Point | Date of Injection | Boring | Clay til Range Total Amt CAP18 Injected
(ft) (ft) (ft) Injected (gallons) (pounds)
Source Area C:
C1 8/27/07 32 32 16-31 70.4 506.6
Cc2 8/27/07 31 31 15-30 70.4 506.6
C3 8/27/07 32 32 16-31 70.4 506.6
C4 8/27/07 32 NA 16-31 70.4 506.6
C5 8/27/07 34 34 15-33 70.4 506.6
C6 8/27/07 32 NA 16-31 70.4 506.6
c7 8/27/07 34 34 15-33 55.4 399.1
(011 8/28/07 34 34 15-33 55.4 399.1
C9 8/28/07 36 NA 17-35 55.4 399.1
C10 8/28/07 34 NA 15-33 55.4 3991
C11 8/28/07 36 NA 17-35 55.4 399.1
C12 8/28/07 35 NA 16-34 55.4 399.1
C13 8/28/07 31 NA 15-30 55.4 399.1
C14 8/29/07 32 32 16-31 55.4 399.1
C15 8/29/07 35 35 16-34 554 399:1
C16 8/29/07 32 32 16-31 55.4 399.1
c17 8/29/07 32 32 16-31 55.4 399.1
Ci8 8/29/07 32 32 16-31 55.4 399.1
C19 8/29/07 34 34 15-33 55.4 399.1
C20 8/29/07 34 34 15-33 55.4 399.1
C21 8/30/07 30 NA 17-29 18.4 1324
C22 8/30/07 32 32 16-31 18.7 134.3
C23 8/30/07 31 NA 15-30 18.4 132.4
C24 8/30/07 32 NA 16-31 18.7 134.3
C25 8/30/07 32 NA 16-31 18.4 132.4
C26 8/30/07 34 NA 15-33 55.4 399.1
Cc27 8/30/07 34 NA 15-33 18.7 134.3
C28 8/30/07 34 NA 15-33 18.4 132.4
C29 8/30/07 30 30 17-29 55.4 399.1
C30 8/31/07 35 35 16-34 18.7 134.3
C31 8/31/07 36 NA 17-35 18.4 132.4
C32 8/31/07 33 NA 17-32 18.7 134.3
C33 8/31/07 31 31 15-30 55.4 399.1
C34 8/31/07 31 31 15-30 18.4 132.4
C35 8/31/07 31 31 15-30 18.7 134.3
C36 8/31/07 35 35 16-34 18.4 132.4
C37 8/31/07 32 NA 16-31 18.7 134.3
C38 8/31/07 31 31 15-30 55.4 399.1
C39 8/31/07 NA NA NA 18.4 132.4
C40 9/4/07 32 NA 16-31 32.0 230.3
TOTAL AMOUNT OF CAP18 INJECTED IN SOURCE AREA C: 1,729.6 12,453.0
TOTAL AMOUNT OF CAP18 INJECTED IN ALL SOURCE AREAS: 6,506.7 46,847.9
NOTE: Amounts are estimates based on field activities conducted from August 1 to September 4, 2007.
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